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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a variable valve 
system for an internal combustion engine and an intake 
amount control device capable realizing sure operation 
and reliability without disposing long and complex link 
mechanism. 

SOLUTION: Since an intermediative driving mechanism 
120 is slidably supported by a supporting pipe 130 as a 
shaft which is different from an intake cam shaft 45, an 
intake valve 12a can be driven through a slidable cam 
126 and a rocker arm 13 when an intake cam 45a is 
driven by being brought into contact with an input part 
122. Since a relative phase difference between the 
slidable cam 126 and the input part 122 is varied through 
a control shaft 1 32 by a lift amount variable actuator, a 
lift amount of the intake value 12a and the degree of an operating angle are continuously 
regulated. It is thus possible to vary the lift amount and the operating angle with a 
comparatively simple structure without using the long and complex link mechanism. 
Furthermore, it is thus possible to provide the variable valve system capable of realizing sure 
operation and reliability. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An adjustable valve gear of an internal combustion engine which makes adjustable the bulb 
property of an internal combustion engine's intake valve characterized by providing the following, or an 
exhaust air bulb A cam shaft by which a rotation drive is carried out with an internal combustion 
engine's crankshaft A rotating cam prepared in said cam shaft An agency drive which will drive said 
bulb in the output section if the input section drives by said rotating cam by it being supported rockable 
with a different shaft from said cam shaft, and having the input section and the output section An agency 
phase contrast adjustable means which makes adjustable a relative topology difference of the input 
section of said agency drive, and the output section 

[Claim 2] It is the adjustable valve gear of an internal combustion engine which said output section is 
constituted as a rocking cam in a configuration according to claim 1, and is characterized by said agency 
phase contrast adjustable means making adjustable a relative topology difference of the nose and the 
input section which were formed in a rocking cam. 

[Claim 3] It is the adjustable valve gear of an internal combustion engine characterize by enable 
adjustment of magnitude of the amount of lifts of said bulb by nose which said agency phase contrast 
adjustable means is interlock with a drive of the input section by said rotating cam in a configuration 
according to claim 2 by make adjustable a relative topology difference of the nose and the input section 
which were formed in a rocking cam , and is produce . 

[Claim 4] It is the adjustable valve gear of an internal combustion engine characterized by enabling 
adjustment of a working angle to said bulb by nose which said agency phase contrast adjustable means 
is interlocked with a drive of the input section by said rotating cam in a configuration according to claim 
2 by making adjustable a relative topology difference of the nose and the input section which were 
formed in a rocking cam, and is produced. 

[Claim 5] Claims 2-4 are the adjustable valve gears of an internal combustion engine characterized by 
said rocking cam driving said bulb through a roller in a configuration of a publication either. 
[Claim 6] It is the adjustable valve gear of an internal combustion engine which a rocker arm is 
equipped with said roller in a configuration according to claim 5, and is characterized by said rocking 
cam driving said bulb through this rocker arm. 

[Claim 7] Claims 1-6 are the adjustable valve gears of an internal combustion engine characterized by 
said output section driving said bulb because have an arm to which said input section contacts said 
rotating cam at the tip in a configuration of a publication and this arm drives by said rotating cam either. 
[Claim 8] An adjustable valve gear of an internal combustion engine characterized by having a roller at 
a tip of said arm and contacting said rotating cam with this roller in a configuration according to claim 7. 

[Claim 9] Claims 1-8 characterized by providing the following are the configurations of a publication 
either. Said agency phase contrast adjustable means has two sorts of splines from which an angle differs, 
and is a slider gear movable to shaft orientations of said agency drive. The input gear section which 
carries out relative rocking of said input section to said slider gear according to migration to shaft 
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orientations of said slider gear by being prepared in said input section and gearing to a spline of one 
class of said slider gear The output gear section which carries out relative rocking of said output section 
to said slider gear according to migration to shaft orientations of said slider gear by being prepared in 
said output section and gearing to a spline of a class of another side of said slider gear A displacement 
adjustment means to adjust displacement in shaft orientations of said slider gear 
[Claim 10] Claims 1-8 characterized by providing the following are the configurations of a publication 
either. Said agency phase contrast adjustable means is the input section spline prepared in said input 
section. An output section spline in which it is prepared in said output section and an angle differs from 
said input section spline A slider gear which carries out relative rocking of said input section and said 
output section according to migration to shaft orientations by being movable to shaft orientations of said 
agency drive, and gearing to said input section spline and said output section spline, respectively A 
displacement adjustment means to adjust displacement in shaft orientations of said slider gear 
[Claim 11] Claims 1-8 are the adjustable valve gears of an internal combustion engine which said 
agency drive has the one input section and two or more output sections in a configuration of a 
publication, and is characterized by these two or more output sections driving an intake valve or an 
exhaust air bulb of the same number prepared in the same gas column either. 

[Claim 12] A configuration according to claim 1 1 characterized by providing the following Said agency 
phase contrast adjustable means has a spline of a class corresponding to the number of said input 
sections and said output sections, and is a slider gear movable to shaft orientations of said agency drive. 
The input gear section which carries out relative rocking of said input section to said slider gear 
according to migration to shaft orientations of said slider gear by being prepared in said input section 
and gearing to one spline of said slider gear The output gear section which makes relative rocking of 
said each output section carry out separately to said slider gear according to migration to shaft 
orientations of said slider gear by being prepared for said every output section and gearing to a spline 
which corresponds among the remaining splines of said slider gear A displacement adjustment means to 
adjust displacement in shaft orientations of said slider gear 

[Claim 13] A configuration according to claim 1 1 characterized by providing the following Said agency 
phase contrast adjustable means is the input section spline prepared in said input section. An output 
section spline in which it is prepared for said every output section, and an angle differs from said input 
section spline A slider gear which carries out relative rocking of said input section and said each output 
section according to migration to shaft orientations by being movable to shaft orientations of said 
agency drive, and gearing to said input section spline and said output section spline, respectively A 
displacement adjustment means to adjust displacement in shaft orientations of said slider gear 
[Claim 14] Claims 11-13 are the adjustable valve gears of an internal combustion engine characterized 
by considering as an adjustable condition that said agency phase contrast adjustable means differ a 
relative topology difference of the input section and the output section for every bulb in a configuration 
of a publication either. 

[Claim 15] It is the adjustable valve gear of an internal combustion engine characterized by said agency 
phase contrast adjustable means maintaining uniformly a relative topology difference of the input 
section and the output section about some bulbs in a configuration according to claim 14. 
[Claim 16] Claims 1-15 are the adjustable valve gears of an internal combustion engine characterized by 
said agency phase contrast adjustable means making continuation adjustable a relative topology 
difference of the input section of an agency drive, and the output section in a configuration of a 
publication either. 

[Claim 17] either of claims 1-16 — a configuration of a publication — in addition, an adjustable valve 
gear of an internal combustion engine characterized by making adjustable the amount of lifts or a 
working angle, and valve timing of a bulb by establishing a rotation phase contrast adjustable means 
which makes adjustable phase pair-of-observations rearrangement phase reference of said cam shaft to a 
crankshaft. 

[Claim 18] either of claims 1-17 - the amount control unit of inhalation of air of an internal combustion 
engine characterized by having an adjustable valve gear of an internal combustion engine of a 
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publication, driving said agency phase contrast adjustable means according to the amount of inhalation 
of air required of an internal combustion engine, and changing a relative topology difference of the input 
section of said agency drive, and the output section. 



[Translation done.] 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fvmw4.ipdl.jpo.... 3/11/2004 



Page 1 of 21 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the amount control unit of 
inhalation of air of the adjustable valve gear of the internal combustion engine which makes adjustable 
the bulb property of an internal combustion engine's intake valve or an exhaust air bulb, and the internal 
combustion engine using this adjustable valve gear. 
[0002] 

[Description of the Prior Art] The adjustable valve gear which makes adjustable the amount of lifts and 
working angle in an intake valve or an exhaust air bulb according to an internal combustion engine's 
operational status is known. Also among this, a rocking cam is prepared in the rotating cam and the 
same axle which are interlocked with a crankshaft, and what connected the rotating cam and the rocking 
cam by the complicated link mechanism is known (JP,1 1-324625,A). The control shaft is prepared in the 
middle of this complicated link. Modification of the phase of a rocking cam is enabled by carrying out 
displacement of the center of oscillation of the arm which constitutes a part of link by this control shaft. 
The amount of lifts and a working angle are made adjustable by modification of the phase of such a 
rocking cam. And operability by which set by this at the time of a low-speed low load etc., and fuel 
consumption was improved and stabilized is realized, and the charging efficiency of inhalation of air is 
raised in the time of a high-speed heavy load etc., and suppose that sufficient output is securable. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it is going to link the rotating cam and 
rocking cam which exist in the same axle in this way, a link mechanism cannot but become a 
complicated long thing. For this reason, there is a possibility that the certainty and reliability of 
in a good fluctuation valve system may be missing. 

[0004] This invention aims at the adjustable valve gear of the internal combustion engine which realizes 
positive actuation and reliability, and offer of the amount control unit of inhalation of air using this 
adjustable valve gear, without establishing a complicated link mechanism long like the conventional 
technology. 
[0005] 

[Means for Solving the Problem] Hereafter, a means and its operation effect for attaining the above- 
mentioned purpose are indicated. A cam shaft by which an adjustable valve gear of an internal 
combustion engine according to claim 1 is an adjustable valve gear of an internal combustion engine 
which makes adjustable the bulb property of an internal combustion engine's intake valve or an exhaust 
air bulb, and a rotation drive is carried out with an internal combustion engine's crankshaft, It is 
supported rockable with a rotating cam prepared in said cam shaft, and a different shaft from said cam 
shaft. It is characterized by having an agency phase contrast adjustable means which makes adjustable a 
relative topology difference of an agency drive which will drive said bulb in the output section if the 
input section drives by said rotating cam by having the input section and the output section, and the 
input section of said agency drive and the output section. 
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[0006] An agency drive which will drive a bulb in the output section if the input section drives by 
rotating cam by having the input section and the output section is supported rockable with a different 
shaft from a cam shaft in which a rotating cam is prepared. For this reason, if a rotating cam drives the 
input section even if it does not connect in a complicated link mechanism with long rotating cam and 
agency drive, according to a drive condition of a rotating cam, the amount of lifts and a working angle 
can be interlocked with a bulb through the output section as it is. 

[0007] And since an agency phase contrast adjustable means makes adjustable a relative topology 
difference of the input section of an agency drive, and the output section, it can bring forward lift 
initiation produced according to a drive condition of a rotating cam, or can make it late. For this reason, 
magnitude of the amount of lifts interlocked with a drive of a rotating cam or a working angle can be 
adjusted. 

[0008] Thus, not using a complicated long link mechanism, the amount of lifts and a working angle can 
be made adjustable with a comparatively simple configuration that a relative topology difference of the 
output section to the input section is changed. Therefore, an adjustable valve gear of an internal 
combustion engine which realizes positive actuation and reliability can be offered. 
[0009] In a configuration according to claim 1, said output section is constituted for an adjustable valve 
gear of an internal combustion engine according to claim 2 as a rocking cam, and it is characterized by 
said agency phase contrast adjustable means making adjustable a relative topology difference of the nose 
and the input section which were formed in a rocking cam. 

[0010] More specifically, the output section is constituted as a rocking cam. And by making adjustable a 
relative topology difference of the nose and the input section which were formed in a rocking cam, an 
agency phase contrast adjustable means brings forward lift initiation produced according to a drive 
condition of a rotating cam, or makes it late. Since the amount of lifts and a working angle are made 
with adjustable with such a simple configuration, an adjustable valve gear of an internal combustion 
engine which realizes positive actuation and reliability can be offered. 

[001 1] It is characterized by enabling adjustment of magnitude of the amount of lifts of said bulb by 
nose which said agency phase contrast adjustable means is interlocked with a drive of the input section 
by said rotating cam by making adjustable a relative topology difference of the nose and the input 
section which were formed in a rocking cam , and an adjustable valve gear of an internal combustion 
engine according to claim 3 produces in a configuration according to claim 2 . 
[0012] Here, an agency phase contrast adjustable means is enabling adjustment of magnitude of the 
amount of lifts of a bulb by nose which is interlocked with a drive of the input section by rotating cam, 
and is produced by making adjustable a relative topology difference of the nose and the input section 
which were formed in a rocking cam. Since it is such a simple configuration, an adjustable valve gear of 
an internal combustion engine which realizes positive actuation and reliability in adjustable [ of the 
amount of lifts ] can be offered. 

[0013] It is characterized by enabling adjustment of a working angle to said bulb by nose which said 
agency phase contrast adjustable means is interlocked with a drive of the input section by said rotating 
cam by making adjustable a relative topology difference of the nose and the input section which were 
formed in a rocking cam, and an adjustable valve gear of an internal combustion engine according to 
claim 4 produces in a configuration according to claim 2. 

[0014] Here, an agency phase contrast adjustable means is enabling adjustment of a working angle to a 
bulb by nose which is interlocked with a drive of the input section by rotating cam, and is produced by 
making adjustable a relative topology difference of the nose and the input section which were formed in 
a rocking cam. Since it is such a simple configuration, an adjustable valve gear of an internal 
combustion engine which realizes positive actuation and reliability in adjustable [ of a working angle ] 
can be offered. 

[0015] an adjustable valve gear of an internal combustion engine according to claim 5 — either of claims 
2-4 - in a configuration of a publication, said rocking cam is characterized by driving said bulb through 
a roller. 

[0016] In addition to one operation effect of claims 2-4, further, since a rocking cam is driving a bulb 
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through a roller, frictional resistance for a rotating cam to drive a bulb through an agency drive can 
become small, and it can raise fuel consumption. 

[0017] In a configuration according to claim 5, a rocker arm is equipped with said roller for an 
adjustable valve gear of an internal combustion engine according to claim 6, and it is characterized by 
said rocking cam driving said bulb through this rocker arm. 

[0018] Thus, it may be made for a rocking cam to drive a roller with which a rocker arm was equipped, 
and actuation of a rocking cam is transmitted to a rocker arm, and is further transmitted to a bulb from a 
rocker arm. 

[0019] an adjustable valve gear of an internal combustion engine according to claim 7 — either of claims 
1-6 — in a configuration of a publication, said input section is equipped with an arm which contacts said 
rotating cam at the tip, and it is characterized by said output section driving said bulb because this arm 
drives by said rotating cam. 

[0020] The input section can be considered as a configuration equipped with an arm at a tip. The input 
section contacts a rotating cam with this arm. Since the amount of lifts and a working angle which are 
interlocked with a rotating cam with such a simple configuration are made with adjustable, an adjustable 
valve gear of an internal combustion engine which realizes positive actuation and reliability can be 
offered. 

[0021] In a configuration according to claim 7, it has a roller at a tip of said arm, and an adjustable valve 
gear of an internal combustion engine according to claim 8 is characterized by contacting said rotating 
cam with this roller. 

[0022] Since in addition to the operation effect of claim 7 a roller is formed at the tip of an arm of the 
input section and a rotating cam is contacted with this roller, frictional resistance for a rotating cam to 
drive a bulb through an agency drive can become small, and fuel consumption can be raised. 
[0023] An adjustable valve gear of an internal combustion engine according to claim 9 is set in any of 
claims 1-8, or a configuration of a publication. Said agency phase contrast adjustable means By having 
two sorts of splines from which an angle differs, being prepared in said input section and gearing with a 
slider gear movable to shaft orientations of said agency drive to a spline of one class of said slider gear 
By being prepared in the input gear section which carries out relative rocking of said input section to 
said slider gear according to migration to shaft orientations of said slider gear, and said output section, 
and gearing to a spline of a class of another side of said slider gear It is characterized by having the 
output gear section which carries out relative rocking of said output section to said slider gear according 
to migration to shaft orientations of said slider gear, and a displacement adjustment means to adjust 
displacement in shaft orientations of said slider gear. 

[0024] Thus, an agency phase contrast adjustable means carries out relative rocking of the input section 
and the output section to a slider gear by moving a slider gear to shaft orientations with a displacement 
adjustment means. And as a result of this relative rocking, relative rocking is produced between the 
input sections and the output sections which have geared in a spline of a slider gear from which an angle 
differs, respectively, and a relative topology difference of the input section and the output section is 
made adjustable. 

[0025] Thus, since a relative topology difference of the input section and the output section is made 
adjustable according to a spline device, the amount of lifts and a working angle are made to ** with 
adjustable, without complicating a configuration. Therefore, positive actuation and reliability in an 
adjustable valve gear are maintainable. 

[0026] An adjustable valve gear of an internal combustion engine according to claim 10 In any of claims 
1-8, or a configuration of a publication said agency phase contrast adjustable means An output section 
spline in which it is prepared in an input section spline prepared in said input section, and said output 
section, and said input section splines differ in an angle, By being movable to shaft orientations of said 
agency drive, and gearing to said input section spline and said output section spline, respectively It is 
characterized by having a slider gear which carries out relative rocking of said input section and said 
output section according to migration to shaft orientations, and a displacement adjustment means to 
adjust displacement in shaft orientations of said slider gear. 
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[0027] Thus, an agency phase contrast adjustable means carries out relative rocking of the input section 
and the output section by moving a slider gear to shaft orientations with a displacement adjustment 
means. And a relative topology difference of the input section and the output section is made adjustable 
as a result of this relative rocking. 

[0028] Since a relative topology difference of the input section and the output section is made adjustable 
according to such a spline device, the amount of lifts and a working angle are made to ** with 
adjustable, without complicating a configuration. Therefore, positive actuation and reliability in an 
adjustable valve gear are maintainable. 

[0029] an adjustable valve gear of an internal combustion engine according to claim 1 1 either of 
claims 1-8 ~ in a configuration of a publication, said agency drive has the one input section and two or 
more output sections, and these two or more output sections are characterized by driving an intake valve 
or an exhaust air bulb of the same number prepared in the same gas column. 

[0030] Even if two or more intake valves or exhaust air bulbs are prepared for every gas column by such 
configuration in addition to one operation effect of claims 1-8, it can respond to closing motion of two 
or more intake valves or an exhaust air bulb by one rotating cam. For this reason, a configuration of a 
cam shaft simplifies. 

[0031] An adjustable valve gear of an internal combustion engine according to claim 12 In a 
configuration according to claim 1 1 said agency phase contrast adjustable means By having a spline of a 
class corresponding to the number of said input sections and said output sections, being prepared in said 
input section and gearing with a slider gear movable to shaft orientations of said agency drive to one 
spline of said slider gear The input gear section which carries out relative rocking of said input section to 
said slider gear according to migration to shaft orientations of said slider gear, By being prepared for 
said every output section and gearing to a spline which corresponds among the remaining splines of said 
slider gear It is characterized by having the output gear section which makes relative rocking of said 
each output section carry out separately to said slider gear according to migration to shaft orientations of 
said slider gear, and a displacement adjustment means to adjust displacement in shaft orientations of 
slider gear. 

[0032] Thus, the output section separately prepared corresponding to two or more bulbs performs 
original relative rocking by tabling of a spline corresponding to each. For this reason, an angle of a 
spline which corresponds for every output gear section further with the operation effect of claim 1 1 can 
be changed, and it becomes possible to drive each of two or more intake valves which can be set in each 
gas column, or an exhaust air bulb with the different amount of lifts or a different working angle. 
Therefore, flexibility of internal combustion engine drive control can be raised. 
[0033] An adjustable valve gear of an internal combustion engine according to claim 13 In a 
configuration according to claim 1 1 said agency phase contrast adjustable means An output section 
spline in which it is prepared for said every output section with an input section spline prepared in said 
input section, and said input section splines differ in an angle, By being movable to shaft orientations of 
said agency drive, and gearing to said input section spline and said output section spline, respectively It 
is characterized by having a slider gear which carries out relative rocking of said input section and said 
each output section according to migration to shaft orientations, and a displacement adjustment means to 
adjust displacement in shaft orientations of said slider gear. 

[0034] Thus, according to migration of a slider gear, the input section and each output section carry out 
relative rocking by tabling with an output section spline of each output section and a slider gear 
corresponding to two or more bulbs, and tabling with an input section spline of the input section, and a 
slider gear. For this reason, an angle can be further changed for every output section spline with the 
operation effect of claim 11, and it becomes possible to drive each of two or more intake valves which 
can be set in each gas column, or an exhaust air bulb with the different amount of lifts or a different 
working angle. Therefore, flexibility of internal combustion engine drive control can be raised. 
[0035] an adjustable valve gear of an internal combustion engine according to claim 14 either of 
claims 1 1-13 - in a configuration of a publication, said agency phase contrast adjustable means is 
characterized by making a relative topology difference of the input section and the output section into a 
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different adjustable condition for every bulb. 

[0036] It becomes possible by more specifically making a relative topology difference of the input 
section and the output section into a different adjustable condition for every bulb in this way to drive 
each of two or more intake valves which can be set in each gas column, or an exhaust air bulb with the 
different amount of lifts or a different working angle, for example, a difference is prepared in an 
introductory degree of inhalation of air to a combustion chamber for every intake valve if needed — a 
gap of a piece valve halt of a twist and a valve-opening stage can be produced especially, and a 
combustion chamber can be made to produce a revolution style Gaseous mixture of a combustion 
chamber can be made to fully stir by this, and it becomes possible to improve combustibility. Thus, 
flexibility of internal combustion engine drive control can be raised. 

[0037] Said agency phase contrast adjustable means is characterized by an adjustable valve gear of an 
internal combustion engine according to claim 15 maintaining uniformly a relative topology difference 
of the input section and the output section about some bulbs in a configuration according to claim 14. 
[0038] Thus, it is good also as maintaining uniformly a relative topology difference of the input section 
and the output section about some bulbs, and changing a relative topology difference of the input section 
and the output section about other bulbs as a configuration which makes a relative topology difference 
of the input section and the output section a different adjustable condition for every bulb. Even if such, 
the operation effect of claim 14 can be produced. 

[0039] an adjustable valve gear of an internal combustion engine according to claim 16 - either of 
claims 1-15 - in a configuration of a publication, said agency phase contrast adjustable means is 
characterized by making continuation adjustable a relative topology difference of the input section of an 
agency drive, and the output section. 

[0040] It becomes possible by making continuation adjustable a relative topology difference of the input 
section and the output section in this way with the operation effect according to claim 1 to 15 to adjust 
an internal combustion engine's amount of lifts or a working angle corresponding to operational status to 
a stepless story. Therefore, precision of internal combustion engine drive control can be raised more. 
[0041] an adjustable valve gear of an internal combustion engine according to claim 17 - either of 
claims 1-16 - a configuration of a publication - in addition, it is characterized by making adjustable the 
amount of lifts or a working angle, and valve timing of a bulb by establishing a rotation phase contrast 
adjustable means which makes adjustable phase pair-of-observations rearrangement phase reference of 
said cam shaft to a crankshaft. 

[0042] thus, either of claims 1-16 - a configuration of a publication - in addition, a thing for which a 
rotation phase contrast adjustable means which makes adjustable phase pair-of-observations 
rearrangement phase reference of a cam shaft to a crankshaft is established - adjustable [ of the amount 
of lifts, or a working angle ] — in addition, it becomes possible to carry out the tooth lead angle of this 
valve timing, or to carry out a lag. 

[0043] When such a rotation phase contrast adjustable means is added, precision of internal combustion 
engine drive control can be raised further, the amount control unit of inhalation of air of an internal 
combustion engine according to claim 18 - either of claims 1-17 - it is characterized by having an 
adjustable valve gear of an internal combustion engine of a publication, driving said agency phase 
contrast adjustable means according to the amount of inhalation of air required of an internal 
combustion engine, and changing a relative topology difference of the input section of said agency 
drive, and the output section. 

[0044] Thus, you may make it adjust the amount of inhalation of air required of an internal combustion 
engine by driving an agency phase contrast adjustable means and changing a relative topology 
difference of the input section of an agency drive, and the output section. By this, even if it omits a 
throttle valve, an internal combustion engine which can adjust the amount of inhalation of air can be 
realized, and an internal combustion engine's configuration can be lightweight[ simplification and ]-ized. 

[0045] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 is a block diagram showing the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/11/2004 



Page 6 of 21 



gasoline engine (it abbreviates to an "engine" hereafter) 2 as an internal combustion engine with which 
invention mentioned above was applied, and the outline configuration of the control network. The Y-Y 
cross section [ in / drawing 2 , and / in drawing 3 / drawing 2 ] is shown. [ the drawing of longitudinal 
section (X-X cross section in drawing 3 ) of an engine 2 ] 

[0046] The engine 2 is carried in the automobile as an object for automobile transit. This engine 2 is 
equipped with the cylinder head 8 grade attached on the piston 6 which reciprocates within a cylinder 
block 4 and a cylinder block 4, and the cylinder block 4. Four gas column 2a is formed in a cylinder 
block 4, and the combustion chamber 10 divided by the cylinder block 4, the piston 6, and the cylinder 
head 8 is formed in each gas column 2a. 

[0047] And in each combustion chamber 10, 1st intake valve 12a, 2nd intake valve 12b, 1st exhaust air 
bulb 16a, and 2nd exhaust air bulb 16b are arranged, respectively. Among this, 1st intake valve 12a 
opens and closes 1st suction-port 14a, 2nd intake valve 12b opens and closes 2nd suction-port 14b, 1st 
exhaust air bulb 16a opens and closes 1st exhaust air port 18a, and 2nd exhaust air bulb 16b is arranged 
so that 2nd exhaust air port 18b may be opened and closed. 

[0048] 1st suction-port 14a and 2nd suction-port 14b of each gas column 2a are connected to the surge 
tank 32 through inhalation-of-air path 30a formed in the inlet manifold 30. The fuel injector 34 is 
arranged at each inhalation-of-air path 30a, respectively, and injection of the fuel of a complement is 
enabled to 1st suction-port 14a and 2nd suction-port 14b. 

[0049] Moreover, the surge tank 32 is connected with the air cleaner 42 through the air intake duct 40. 
In addition, the throttle valve is not arranged in the air intake duct 40. The inhalation air content control 
according to the engine speed NE at the time of actuation of an accelerator pedal 74 or idle speed control 
is made by adjusting the amount of lifts of 1st intake valve 12a and 2nd intake valve 12b. Adjustment of 
the amount of lifts of these intake valves 12a and 12b is performed when the amount of lifts adjustable 
actuator 100 (it is equivalent to a "displacement adjustment means") drives the agency drive 120 which 
exists between air inlet cam 45a (it is equivalent to a "rotating cam") and the rocker arms 13 which were 
prepared in the inhalation-of-air cam shaft 45 and which is mentioned later. Moreover, the valve timing 
of intake valves 12a and 12b is adjusted by the rotation phase contrast adjustable actuator 104 (it is 
equivalent to a "rotation phase contrast adjustable means") mentioned later according to the operational 
status of an engine 2. 

[0050] In addition, it is opened [ 2nd exhaust air bulb 16b which has opened and closed 1st exhaust air 
bulb 16a and 2nd exhaust air port 18b which have opened and closed 1st exhaust air port 18of each gas 
column 2a a ] and closed by rotation of exhaust cam 46a prepared in the exhaust air cam shaft 46 
accompanying rotation of an engine 2 in the fixed amount of lifts through the rocker arm 14. And 1st 
exhaust air port 18a and 2nd exhaust air port 18b of each gas column 2a are connected with the exhaust 
manifold 48. Exhaust air is discharged outside through a catalytic converter 50 by this. 
[0051] The electronic control unit (ECU is called hereafter) 60 consisted of a digital computer, and is 
equipped with RAM (random access memory)64, ROM (read-only memory)66, CPU (microprocessor) 
68, the input port 70, and the output port 72 which were mutually connected through the bidirectional 
bus 62. 

[0052] The accelerator opening sensor 76 was attached in the accelerator pedal 74, and the output 
voltage proportional to the amount of treading in of an accelerator pedal 74 ("the accelerator opening 
ACCP" is called hereafter) is inputted into input port 70 through A-D converter 73. The top dead center 
sensor 80 generates an output pulse, when the No. 1 gas column of for example, the gas column 2a 
reaches an inhalation-of-air top dead center, and this output pulse is inputted into input port 70. The 
crank angle sensor 82 generates an output pulse, whenever 30 degrees of crankshafts rotate, and this 
output pulse is inputted into input port 70. In CPU68, a current crank angle is calculated from the output 
pulse of the top dead center sensor 80, and the output pulse of the crank angle sensor 82, and an engine 
speed NE is calculated from the frequency of the output pulse of the crank angle sensor 82. 
[0053] The inhalation air content sensor 84 was formed in the air intake duct 40, and the output voltage 
corresponding to the inhalation air content GA which flows an air intake duct 40 is inputted into it 
through A-D converter 73 in input port 70. Moreover, the coolant temperature sensor 86 was formed in 
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the cylinder block 4 of an engine 2, the circulating water temperature THW of an engine 2 was detected, 
and the output voltage according to a circulating water temperature THW is inputted into input port 70 
through A-D converter 73. Furthermore, the air-fuel ratio sensor 88 was formed in the exhaust manifold 
48, and the output voltage according to an air- fuel ratio is inputted into it through A-D converter 73 in 
input port 70. 

[0054] furthermore, the shaft orientations of the control shaft 132 which moves with the amount of lifts 
adjustable actuator 100 mentioned later — the shaft position sensor 90 which detects displacement — 
shaft orientations — the output voltage according to displacement is inputted into input port 70 through 
A-D converter 73. Moreover, the output pulse from the cam angle sensor 92 which detects the cam angle 
of air inlet cam 45a which drives intake valves 12a and 12b through the agency drive 120 is inputted 
into input port 70 according to rotation of an inhalation-of-air cam shaft. 

[0055] In addition, with the gestalt 1 of this operation, although various kinds of signals are inputted into 
input port 70 in addition to this, since it is not important on explanation, the illustration abbreviation is 
carried out. An output port 72 is connected to each fuel injector 34 through the corresponding drive 
circuit 94, and ECU60 performs valve-opening control of each fuel injector 34 according to the 
operational status of an engine 2, and is performing fuel-injection-timing control and fuel-oil- 
consumption control. 

[0056] Moreover, it connects with the 1st oil control valve 98 through the drive circuit 96, and, as for an 
output port 72, ECU60 is controlling the amount of lifts adjustable actuator 100 according to the 
operational status of the engines 2, such as the amount of inhalation of air demanded, furthermore, an 
output port 72 is boiled and connected to the 2nd oil control valve 102 through the drive circuit 96, and 
ECU60 is controlling the rotation phase contrast adjustable actuator 104 according to the operational 
status of an engine 2. The amount of lifts and valve timing of intake valves 12a and 12b are controlled 
by ECU60 by this, and inhalation air content control and other control (for example, improvement in 
volumetric efficiency, control of the amount of internals EGR, etc.) are performed. 
[0057] The adjustable valve gear of intake valves 12a and 12b is explained here. Drawing 4 is the 
important section detail drawing of the inhalation-of-air cam shaft 45 in which the adjustable valve gear 
is attached, and the cylinder head 8 centering on the adjustable valve gear. 

[0058] An adjustable valve gear is equipped with a total of four agency drives 120 formed in each gas 
column 2a of every, the amount of lifts adjustable actuator 100 attached in the end of the cylinder head 
8, and the rotation phase contrast adjustable actuator 104, and is constituted. 

[0059] Here, one of the agency drives 120 is shown in drawing 5 and drawing 6 . In drawing 5 , a plan 
and drawing 6 (B) show front view, and, as for a perspective diagram and drawing 6 (A), drawing 6 (C) 
shows right lateral drawing. The agency drive 120 is equipped with the 2nd rocking cam 126 (it is 
equivalent to the "output section") prepared in the 1st rocking cam 124 (it is equivalent to the "output 
section") and right which were established in the input section 122 prepared in the center, and the left. 
As for each housing 124a and 126a of housing 122a of these input section 122, and the rocking cam 
124,126, the shape of a cylinder with the respectively same outer diameter is made. 
[0060] The configuration of the input section 122 is shown in drawing 7 and drawing 8 . In drawing 7 , a 
plan and drawing 8 (B) show front view, and, as for a perspective diagram and drawing 8 (A), drawing 8 
(C) shows right lateral drawing. Here, housing 122a of the input section 122 forms space in the interior 
at shaft orientations, and forms in the inner skin of this space helical spline 122b (it is equivalent to an 
"input section spline") formed in shaft orientations spirally [ a right screw ]. Moreover, from the 
peripheral face, two arms 122c and 122d project in parallel, and are formed. It is built over shaft 122e at 
the these arms [ 122c and 122d ] tip in arm 122c and 122d. This shaft 122e is parallel to the shaft 
orientations of housing 122a, and roller 122f is attached pivotable. 

[0061] The configuration of the 1st rocking cam 124 is shown in drawing 9 and drawing 10 . drawing 9 - 
- in a perspective diagram and drawing 10 (A), a bottom plan view and drawing 10 (D) show right 
lateral drawing, and, as for a plan and drawing 10 (B), drawing 10 (E) shows left lateral drawing, as for 
front view and drawing 10 (C). Housing 124a of the 1st rocking cam 124 forms space in the interior at 
shaft orientations, and forms in the inner skin of this building envelope helical spline 124b (it is 
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equivalent to an "output section spline") formed in shaft orientations spirally [ a left screw ] here. In 
addition, the left end is covered in bearing 124c of the shape of a ring in which this building envelope 
has the feed hole where a path is small, moreover, the abbreviation triangle-like nose from a peripheral 
face ~ 124d projects and is formed. One side of 124dthis nose forms cam side 124e which curves to a 
concave. 

[0062] The configuration of the 2nd rocking cam 126 is shown in drawing 1 1 and drawing 12 . drawing 
li - in a perspective diagram and drawing 12 (A), a bottom plan view and drawing 12 (D) show right 
lateral drawing, and, as for a plan and drawing 12 (B), drawing 12 (E) shows left lateral drawing, as for 
front view and drawing 12 (C). Housing 126a of the 2nd rocking cam 126 forms space in the interior at 
shaft orientations, and forms in the inner skin of this building envelope helical spline 126b (it is 
equivalent to an "output section spline") formed in shaft orientations spirally [ a left screw ] here. In 
addition, the right end is covered in bearing 126c of the shape of a ring in which this building envelope 
has the feed hole where a path is small, moreover, the abbreviation triangle-like nose from a peripheral 
face - 126d projects and is formed. One side of 126dthis nose forms cam side 126e which curves to a 
concave. 

[0063] the approximate circle which has a building envelope as the 1st rocking cam 124 and the 2nd 
rocking cam 126 carried out bearings 124c and 126c outside, they have been arranged so that each end 
face may be contacted on the same axle from the both ends of the input section 122, and the whole 
showed drawing 5 — it becomes pillar-shaped. 

[0064] In the building envelope which consists of the input section 122 and a 2 rocking cam 124,126, 
the slider gear 128 shown in drawing 13 and drawing 14 is arranged. In drawing 13 , a plan and drawing 
14 (B) show front view, and, as for a perspective diagram and drawing 14 (A), drawing 14 (C) shows 
right lateral drawing. As for the slider gear 128, helical spline 128a for an input formed in nothing and 
the center of a peripheral face spirally [ a right screw ] is formed in the shape of an approximate circle 
pillar here. Helical spline 128c for the 1st output formed spirally [ a left screw ] on both sides of narrow 
diameter portion 128b is formed in the left side edge section of this helical spline 128a for an input. 
Moreover, helical spline 128e for the 2nd output formed spirally [ a left screw ] across 128d of narrow 
diameter portions is formed in the right side edge section of helical spline 128a for an input. In addition, 
as for the helical splines 128c and 128e for these outputs, the outer diameter is small formed to helical 
spline 128a for an input. In case this attaches the input section 122 in helical spline 128a for an input, it 
is because the helical splines 128c and 128e for an output can pass through the building envelope of the 
input section 122. 

[0065] Inside the slider gear 128, 128f of through tubes is formed in the direction of a medial axis. And 
128g of long holes for opening 128f of through tubes to a peripheral face is formed in 128d of one 
narrow diameter portions. 128g of this long hole is formed in the hoop direction for a long time. 
[0066] In 128f of through tubes of this slider gear 128, the support pipe 130 which shows a part to 
drawing 15 is arranged possible [ sliding of a hoop direction ]. In drawing 15 (A), a plan and drawing 15 
(C) show front view, and, as for a perspective diagram and drawing 15 (B), drawing 15 (D) shows right 
lateral drawing. As this support pipe 130 was shown in drawing 4 , one [ common to all the agency 
drives 120 ] is prepared. In addition, long hole 130a formed in shaft orientations for a long time every 
agency drive 120 is carrying out the opening to the support pipe 130. 

[0067] Furthermore, in the support pipe 130, as a part is shown in drawing 16 , the control shaft 132 has 
penetrated possible [ sliding ] to shaft orientations. In drawing 16 (A), a plan and drawing 16 (C) show 
front view, and, as for a perspective diagram and drawing 16 (B), drawing 16 (D) shows right lateral 
drawing. One [ common to all the agency drives 120 ] is prepared like [ this control shaft 132 ] the 
support pipe 130. In addition, to the control shaft 132, stop pin 132a has projected every agency drive 
120. This stop pin 132a penetrates long hole 130a of the shaft orientations currently formed in the 
support pipe 130, and is formed. The condition that the support pipe 130 and the control shaft 132 are 
put together is shown in drawing 17 and drawing 18 . For drawing 17 , a perspective diagram and 
drawing 18 (A) are [ front view and drawing 18 (C) of a plan and drawing 18 (B) ] right lateral drawings 
here. 
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[0068] The condition that the slider gear 128 was together put to this support pipe 130 and control shaft 
132 is shown in drawing 19 and drawing 20 . For drawing 19 , a perspective diagram and drawing 20 
(A) are [ front view and drawing 20 (C) of a plan and drawing 20 (B) ] right lateral drawings here. 
[0069] Here, while stop pin 132a of a control shaft 132 penetrates long hole 130a of the shaft 
orientations of the support pipe 130, the tip is inserted also into 128g of long holes of the hoop direction 
formed in the slider gear 128. Therefore, formation of stop pin 132a to a control shaft 132 can complete 
drawing 19 and the configuration of 20 by carrying out through long holes 128g and 130a, where a 
control shaft 132, the support pipe 130, and the slider gear 128 are combined, as shown in drawing 19 
and drawing 20 . 

[0070] And stop pin 132a of a control shaft 132 can move the slider gear 128 to shaft orientations by 
moving to shaft orientations by it, even if the support pipe 130 is being fixed by long hole 130a of the 
shaft orientations formed in the support pipe 130 to the cylinder head 8. Furthermore, by having stopped 
slider gear 128 the very thing to stop pin 132a in 128g of long holes of a hoop direction, although the 
location of shaft orientations is determined, it is rockable about the circumference of a shaft at stop pin 
132a. 

[0071] And the configuration shown in drawing 19 and drawing 20 is arranged inside the configuration 
of having combined the input section 122 and the rocking cam 124,126 which were shown in drawing 5 
and drawing 6 . Thus, each agency drive 120 is constituted. The internal configuration of this agency 
drive 120 is shown in the perspective diagram of drawing 21 . This drawing 21 cuts horizontally the 
input section 122 and the rocking cam 124,126 in an axial location, removes up one half, and shows the 
interior. 

[0072] Helical spline 128a for an input is clenched by helical spline 122b of the input section 122 
interior among the slider gears 128 so that it may illustrate. Moreover, helical spline 128c for the 1st 
output is clenched by helical spline 124b of the 1st rocking cam 124 interior, and helical spline 128e for 
the 2nd output is clenched by helical spline 126b of the 2nd rocking cam 126 interior. 
[0073] Thus, although each constituted agency drive 120 is inserted into the standing wall section 
136,138 formed in the cylinder head 8 in the bearing 124c [ of the rocking cam 124,126 ], and 126c side 
and is rockable to the circumference of a shaft as shown in drawing 4 , moving to shaft orientations is 
prevented. A hole is formed in the location corresponding to the feed hole of Bearings 124c and 126c, 
this standing wall section 136,138 is made to penetrate the support pipe 130, and it is fixing to it. 
Therefore, it is fixed to the cylinder head 8, and it moves to shaft orientations or the support pipe 130 
does not rotate. 

[0074] Moreover, the control shaft 132 in the support pipe 130 penetrates the inside of the support pipe 
130 possible [ sliding ] to shaft orientations, and is connected with the amount of lifts adjustable actuator 
100 in the end side. Adjustment of the displacement of the shaft orientations of a control shaft 132 is 
enabled by this amount of lifts adjustable actuator 100. 

[0075] The configuration of the amount of lifts adjustable actuator 100 is shown in drawing 22 . 
Drawing 22 shows the longitudinal-section configuration and the 1st oil control valve 98 of the amount 
of lifts adjustable actuator 100. 

[0076] This amount of lifts adjustable actuator 100 consists of coil spring lOOe of the compression 
condition arranged between cylinder-tube 100a which makes tubed, piston 100b prepared in cylinder- 
tube 100a, the end covers 100c and lOOd of the pair prepared so that the both-ends opening of cylinder- 
tube 100a might be closed, and end-cover 100c outside the cylinder head 8 and piston 100b. This 
cylinder-tube 100a is being fixed to the standing wall section 140 of the cylinder head 8 in end-cover 
lOOd of the inside. 

[0077] The end of the control shaft 132 which penetrated end-cover 100d of the inside and the standing 
wall section 140 of the cylinder head 8 is connected with piston 100b. Therefore, a control shaft 132 will 
be interlocked with migration of piston 100b. 

[0078] The inside of cylinder-tube 100a is divided by 1st pressure room lOOf and 2nd pressure room 
lOOg by piston 100b. the 1st pressure room - the lOOh of the 1st feeding-and-discarding paths formed in 
one end-cover lOOd connects with lOOf -- having - the 2nd pressure room - 2nd feeding-and-discarding 
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path lOOi formed in end-cover 100c of another side is connected to lOOg. 

[0079] the lOOh of the 1st feeding-and-discarding paths, and 2nd feeding-and-discarding path lOOi - 
minding - the 1st pressure room lOOf and the 2nd pressure room - if hydraulic oil is alternatively 
supplied to lOOg, piston 100b will move to the shaft orientations (the direction of arrow head S) of a 
control shaft 132. A control shaft 132 will also move to shaft orientations with migration of this piston 
100b. 

[0080] The lOOh of the 1st feeding-and-discarding paths and 2nd feeding-and-discarding path lOOi are 
connected to the 1st oil control valve 98. Supply path 98a and discharge path 98b are connected to this 
1st oil control valve 98. And supply path 98a is connected to the oil pan mechanism 144 through the oil 
pump P driven with rotation of a crankshaft 142 ( drawing 4 ), and direct continuation of the discharge 
path 98b is carried out to the oil pan mechanism 144. 

[0081] The 1st oil control valve 98 is equipped with casing 98c, and 1st feeding-and-discarding port 98d 
and 2nd feeding-and-discarding port 98e and 1st discharge port 98f, 2nd discharge port 98g, and 98h of 
supply ports are established in casing 98c. The lOOh of the 1st feeding-and-discarding paths is 
to 1st feeding-and-discarding port 98d, and 2nd feeding-and-discarding path lOOi is connected to 2nd 
feeding-and-discarding port 98e. Furthermore, supply path 98a is connected to 98h of supply ports, and 
discharge path 98b is connected to 1st discharge port 98f and 2nd discharge port 98g. moreover — the 
inside of casing 98c ~ four valve portion 98i - having - coil spring 98j and electromagnetism - spool 
98m energized towards reverse by solenoid 98k, respectively is prepared. 

[0082] the 1st oil control valve 98 of such a configuration - setting ~ electromagnetism - the magnetic 
neutral state of solenoid 98k - spool 98m ~ the elastic force of coil spring 98j - the electromagnetism 
of casing 98c - it is arranged at the solenoid 98k side, 1st feeding-and-discarding port 98d and 1st 
discharge port 98f are open for free passage, and 2nd feeding-and-discarding port 98e and 98h of supply 
ports are open for free passage. In this condition, the hydraulic oil in an oil pan mechanism 144 is 
supplied to 2nd pressure room lOOg through supply path 98a, the 1st oil control valve 98, and 2nd 
feeding-and-discarding path lOOi. Moreover, the hydraulic oil which was in 1st pressure room lOOf is 
returned into an oil pan mechanism 144 through the lOOh of the 1st feeding-and-discarding paths, the 1st 
oil control valve 98, and discharge path 98b. Consequently, piston 100b moves to a cylinder head 8 side, 
piston 100b is interlocked with and a control shaft 132 moves in the direction F among the directions 
shown in an arrow head S. 

[0083] For example, the condition of each agency drive 120 when piston 100b moves to a cylinder head 
8 side most is in the condition shown in drawing 21 . In this condition, roller 122f of the input section 
122 and noses [ of the rocking cam 124,126 / 124d and 126d ] phase contrast becomes the largest. In 
addition, this condition is attained by the energization force of coil spring lOOe also when oil pressure 
has not occurred by the oil pump P, since the engine 2 is not driving. 

[0084] on the other hand - electromagnetism — when solenoid 98k is excited, spool 98m resists the 
energization force of coil spring 98j, it is arranged at the coil spring 98j side of casing 98c, 2nd feeding- 
and-discarding port 98e is open for free passage with 2nd discharge port 98g, and 1st feeding-and- 
discarding port 98d is open for free passage with 98h of supply ports. In this condition, the hydraulic oil 
in an oil pan mechanism 144 is supplied to 1st pressure room lOOf through supply path 98a, the 1 st oil 
control valve 98, and the lOOh of the 1st feeding-and-discarding paths. Moreover, the hydraulic oil 
which was in 2nd pressure room lOOg is returned in an oil pan mechanism 144 through 2nd feeding-and- 
discarding path lOOi, the 1st oil control valve 98, and discharge path 98b. Consequently, piston 100b 
moves to the outside of the cylinder head 8, piston 100b is interlocked with and a control shaft 132 
moves in the direction R among the directions shown in an arrow head S. 

[0085] For example, the condition of each agency drive 120 when piston 100b moves to the outside of 
the cylinder head 8 most is in the condition shown in drawing 23 . In this condition, roller 122f of the 
input section 122 and noses [ of the rocking cam 124,126 / 124d and 126d ] phase contrast becomes the 
smallest. 

[0086] furthermore, electromagnetism - if the electric supply to solenoid 98k is controlled and spool 
98m is located in the middle of casing 98c, 1st feeding-and-discarding port 98d and 2nd feeding-and- 
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discarding port 98e will be blockaded, and migration of the hydraulic oil which leads these feeding-and- 
discarding ports 98d and 98e will be forbidden, this condition the 1st pressure room -- lOOf and the 
2nd pressure room - the feeding and discarding of hydraulic oil carry out to lOOg - not having - the 1st 
pressure room - restoration maintenance of the hydraulic oil is carried out into lOOf, and 2nd pressure 
room lOOg. The location in the shaft orientations of piston 100b and a control shaft 132 is fixed by this. 
The condition which shows in drawing 22 expresses the condition of this location immobilization. For 
example, roller 122f of the input section 122 and noses [ of the rocking cam 124,126 / 124d and 126d ] 
phase contrast is fixable to an intermediate state by fixing to the middle condition of the condition which 
showed in drawing 21 and drawing 23 . 

[0087] moreover, electromagnetism - opening [ in / by carrying out duty control of the electric supply 
to solenoid 98k /1st feeding-and-discarding port 98d ], or the opening in 2nd feeding-and-discarding 
port 98e - adjusting - the 1st pressure room from 98h of supply ports - lOOf or the 2nd pressure room - 
- the speed of supply of lOOg hydraulic oil is controllable. 

[0088] Roller 122f prepared in the input section 122 of each agency drive 120, as shown in drawing 2 , 
is in contact with air inlet cam 45a. For this reason, the input section 122 of each agency drive 120 is 
rocked to the circumference of the shaft of the support pipe 130 according to the profile of the cam side 
of air inlet cam 45 a. In addition, letter spring of compression 122g which energizes roller 122f in the 
direction of air inlet cam 45 a on the arms 122c and 122d which are supporting roller 122f is prepared 
between the cylinder heads 8. For this reason, it is always in contact with the cam side of air inlet cam 
45a roller 122f. 

[0089] On the other hand, the rocking cam 124,126 touches each roller 13a prepared in the center of two 
rocker arms 13 by base circular parts (portion except Noses 124d and 126d), respectively. This rocker 
arm 13 is supported rockable at adjuster 13b by end face section 13c of the central site of the cylinder 
head 8, and touches the stem of each intake valves 12a and 12b, and 12c in 13d of points of the outside 
of the cylinder head 8, respectively. 

[0090] As mentioned above, roller 122f of the input section 122 and noses [ of the rocking cam 
124,126 / 124d and 126d ] phase contrast can be adjusted through a control shaft 132 and the slider gear 
128 by adjusting the location of piston 100b of the amount of lifts adjustable actuator 100. For this 
reason, by adjusting the location of piston 100b of the amount of lifts adjustable actuator 100, as shown 
in drawing 24 - drawing 27 , the amount of lifts of intake valves 12a and 12b can be continuously made 
adjustable. 

[0091] Here, drawing 24 is an important section drawing of longitudinal section corresponding to 
drawing 21 , and the condition of the agency drive 120 in the condition of having moved most piston 
100b of the amount of lifts adjustable actuator 100 in the direction of F is shown. In addition, although 
drawing 24 - drawing 27 show the device in which the 2nd rocking cam 126 drives 1st intake valve 12a, 
since the same is said of the device in which the 1st rocking cam 124 drives 2nd intake valve 12b, the 
sign of the 1st rocking cam 124 and 2nd intake valve 12b is also written together and explained. 
[0092] In drawing 24 (A), the base circular parts (nose portion except 45b) of air inlet cam 45a touch 
roller 122f of the input section 122 in the agency drive 120. At this time, the noses 124d and 126d of the 
rocking cam 124,126 do not contact roller 13a of a rocker arm 13, but the base circular parts which 
adjoined Noses 124d and 126d touch. For this reason, intake valves 12a and 12b are in a clausilium 
condition. 

[0093] the inhalation-of-air cam shaft 45 — rotating — the nose of air inlet cam 45a — if 45b depresses 
roller 122f of the input section 122, within the agency drive 120, rocking will be transmitted to the 
rocking cam 124,126 through the slider gear 128 from the input section 122, and the rocking cam 
124,126 will be rocked so that Noses 124d and 126d may be depressed. The cam sides 124e and 126e of 
the letter of a curve prepared in Noses 124d and 126d by this contact roller 13a of a rocker arm 13 
immediately, and as shown in drawing 24 (B), roller 13a of a rocker arm 13 is depressed using all the 
ranges of the cam sides 124e and 126e. By this, a rocker arm 13 is rocked focusing on the end face 
section 13c side, and 13d of points of a rocker arm 13 depresses a stem and 12c greatly. In this way, 
intake valves 12a and 12b make an open condition suction ports 14a and 14b in the maximum amount of 
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lifts. 

[0094] Drawing 25 shows the condition of the agency drive 120 at the time of moving piston 100b of the 
amount of lifts adjustable actuator 100 in the direction of R for a while from the condition of drawing 
24 . In drawing 25 (A), the base circular parts of air inlet cam 45a touch roller 122f of the input section 
122 in the agency drive 120. At this time, the noses 124d and 126d of the rocking cam 124,126 do not 
contact roller 13a of a rocker arm 13, but the base circular parts which separated a few from Noses 124d 
and 126d as compared with the case of drawing 24 touch. For this reason, intake valves 12a and 12b are 
in a clausilium condition. Since the slider gear 128 moved in the direction of R for a while within the 
agency drive 120, this is because roller 122f of the input section 122 and noses [ of the rocking cam 
124,126 / 124d and 126d ] phase contrast became small. 

[0095] the inhalation-of-air cam shaft 45 - rotating the nose of air inlet cam 45a - if 45b depresses 
roller 122f of the input section 122, within the agency drive 120, rocking will be transmitted to the 
rocking cam 124,126 through the slider gear 128 from the input section 122, and the rocking cam 
124,126 will be rocked so that Noses 124d and 126d may be depressed. 

[0096] As mentioned above, in the state of drawing 25 (A), the base circular parts to which roller 13a of 
a rocker arm 13 separated from Noses 124d and 126d touch. For this reason, even if the rocking cam 
124,126 rocks, roller 13a of a rocker arm 13 continues the condition of having contacted base circular 
parts for the time being, without contacting the cam sides 124e and 126e of the letter of a curve prepared 
in Noses 124d and 126d. Then, the cam sides 124e and 126e of the letter of a curve contact roller 13a, 
and as shown in drawing 25 (B), roller 13a of a rocker arm 13 is depressed. By this, a rocker arm 13 is 
rocked focusing on end face section 13c. However, the use range of a part and the cam sides 124e and 
126e in which roller 13a of a rocker arm 13 is separated from Noses 124d and 126d at the beginning 
decreases, and the rocking angle of a rocker arm 13 becomes small, and the stem by 13d of points of a 
rocker arm 13 and the amount of depression of 12c of lifts, i.e., the amount, decrease. In this way, intake 
valves 12a and 12b make an open condition suction ports 14a and 14b in the amount of lifts smaller than 
a peak. 

[0097] Drawing 26 shows the condition of the agency drive 120 in the condition of having moved 
further piston 100b of the amount of lifts adjustable actuator 100 in the direction of R from the condition 
of drawing 25 . In drawing 26 (A), the base circular parts of air inlet cam 45a touch roller 122f of the 
input section 122 in the agency drive 120. At this time, the noses 124d and 126d of the rocking cam 
124,126 do not contact roller 13a of a rocker arm 13, but the base circular parts which are further 
separated from Noses 124d and 126d from the case of drawing 25 touch. For this reason, intake valves 
12a and 12b are in a clausilium condition. Since the slider gear 128 moved in the direction of R further 
within the agency drive 120, this is because roller 122f of the input section 122 and noses [ of the 
rocking cam 124,126 / 124d and 126d ] phase contrast became still smaller. 

[0098] the inhalation-of-air cam shaft 45 - rotating ~ the nose of air inlet cam 45a - if 45b depresses 
roller 122f of the input section 122, within the agency drive 120, rocking will be transmitted to the 
rocking cam 124,126 through the slider gear 128 from the input section 122, and the rocking cam 
124,126 will be rocked so that Noses 124d and 126d may be depressed. 

[0099] As mentioned above, in the state of drawing 26 (A), the base circular parts to which roller 13a of 
a rocker arm 13 separated from Noses 124d and 126d considerably touch. For this reason, even if the 
rocking cam 124,126 starts rocking, roller 13a of a rocker arm 13 continues the condition of having 
contacted base circular parts for the time being, without contacting the cam sides 124e and 126e of the 
letter of a curve prepared in Noses 124d and 126d. Then, the cam sides 124e and 126e of the letter of a 
curve contact roller 13a, and as shown in drawing 26 (B), roller 13a of a rocker arm 13 is depressed. By 
this, a rocker arm 13 is rocked focusing on end face section 13c. However, the use range of a part and 
the cam sides 124e and 126e in which roller 13a of a rocker arm 13 is considerably separated from 
Noses 124d and 126d at the beginning decreases further, and the rocking angle of a rocker arm 13 
becomes still smaller, and the stem by 13d of points of a rocker arm 13 and the amount of depression of 
12c of lifts, i.e., the amount, decrease considerably. In this way, intake valves 12a and 12b make an open 
condition suction ports 14a and 14b in the amount of lifts quite smaller than a peak. 
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[0100] Drawing 27 is an important section drawing of longitudinal section corresponding to drawing 
23 , and shows the condition of the agency drive 120 at the time of moving most piston 100b of the 
amount of lifts adjustable actuator 100 in the direction of R. 

[0101] In drawing 27 (A), the base circular parts of air inlet cam 45a touch roller 122f of the input 
section 122 in the agency drive 120. At this time, the noses 124d and 126d of the rocking cam 124,126 
do not contact roller 13a of a rocker arm 13, but the base circular parts greatly separated from Noses 
124d and 126d touch. For this reason, intake valves 12a and 12b are in a clausilium condition. Since the 
slider gear 128 moved in the direction of R within the agency drive 120 at max, this is because roller 
122f of the input section 122 and noses [ of the rocking cam 124,126 / 124d and 126d ] phase contrast 
became min. 

[0102] the inhalation-of-air cam shaft 45 - rotating — the nose of air inlet cam 45a - if 45b depresses 
roller 122f of the input section 122, within the agency drive 120, rocking will be transmitted to the 
rocking cam 124,126 through the slider gear 128 from the input section 122, and the rocking cam 
124,126 will be rocked so that Noses 124d and 126d may be depressed. 

[0103] As mentioned above, in the state of drawing 27 (A), the base circular parts greatly separated from 
Noses 124d and 126d touch roller 13a of a rocker arm 13. For this reason, roller 13a of a rocker arm 13 
continues the condition of having contacted base circular parts, during the whole term of rocking, 
without contacting the cam sides 124e and 126e of the letter of a curve prepared in Noses 124d and 
126d. that is, it is shown in drawing 27 (B) as - the nose of air inlet cam 45 a — even if 45b depresses 
roller 122f of the input section 122 to max, the cam sides 124e and 126e of the letter of a curve are not 
used in order to depress roller 13a of a rocker arm 13 By this, rocking of a rocker arm 13 focusing on 
end face section 13c is lost, and the stem by 13d of points of a rocker arm 13 and the amount of 
depression of 12c of lifts, i.e., the amount, are set to 0. In this way, intake valves 12a and 12b maintain 
the closing condition of suction ports 14a and 14b. 

[0104] Thus, by positioning of piston 100b of the amount of lifts adjustable actuator 100, adjustment of 
the amount of lifts of intake valves 12a and 12b is continuously attained between the amount patterns of 
lifts shown in the graph of drawing 28 . That is, the agency phase contrast adjustable means is 
constituted by the helical splines 124b and 126b of the helical spline 122b and the rocking cam 124,126 
of the amount of lifts adjustable actuator 100, a control shaft 132, the slider gear 128, and the input 
section 122. 

[0105] Next, based on drawing 29 and drawing 30 , the rotation phase contrast adjustable actuator 104 is 
explained. The rotation phase contrast adjustable actuator 104 is arranged in the location which 
transmits the turning effort of a crankshaft 142 to the inhalation-of-air cam shaft 45, and can change the 
rotation phase contrast of the inhalation-of-air cam shaft 45 to a crankshaft 142. 

[0106] The cross section where drawing 29 met the drawing of longitudinal section, and drawing 30 met 
the A- A line of drawing 29 is shown. In addition, drawing of internal Rota 234 shown in drawing 29 and 
its related portion is drawn as a cross section which met the B-B line of drawing 30 . 
[0107] The standing wall section 136,138,139 of the cylinder head 8 shown in drawin g 4 is making the 
journal bearing section to the inhalation-of-air cam shaft 45. Therefore, as shown in drawing 29 , the 
standing wall section 139 and the bearing cap 230 of the cylinder head 8 support journal 45c of the 
inhalation-of-air cam shaft 45 pivotable. The baffle of internal Rota 234 fixed to the apical surface of the 
inhalation-of-air cam shaft 45 with the bolt 232 is carried out to the inhalation-of-air cam shaft 45 with a 
dowel pin (illustration abbreviation), and it is rotated in one with the inhalation-of-air cam shaft 45. 
Internal Rota 234 has two or more vanes 236 in the peripheral face. 

[0108] on the other hand - the point of the inhalation-of-air cam shaft 45 » the inhalation-of-air cam 
shaft 45 - receiving - relativity - timing sprocket 224a prepared rotatable has two or more external- 
tooth 224b on the periphery. And it is fixed to timing sprocket 224a by each with a bolt 244 as some 
housing, and the side plate 238, the housing main part 240, and covering 242 which were attached in the 
field by the side of the tip of timing sprocket 224a in order rotate to timing sprocket 224a and one. 
[0109] Moreover, covering 242 has covered the field by the side of the housing main part 240 and the 
of internal Rota 234. The housing main part 240 is established so that internal Rota 234 may be 
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connoted, and it has two or more protruding lines 246 in the inner skin. 

[0110] One of the vanes 236 of internal Rota 234 has the through tube 248 prolonged in accordance with 
the shaft orientations of the inhalation-of-air cam shaft 45. The lock pin 250 held movable in the through 
tube 248 has hold hole 250a in the interior. The spring 254 prepared in this hold hole 250a energizes a 
lock pin 250 toward a side plate 238. When the lock pin 250 has countered the stop hole 252 established 
in the side plate 238, a lock pin 250 advances into the stop hole 252 according to the energization force 
of a spring 254, and stops, and the relative rotation location of internal Rota 234 to a side plate 238 is 
fixed. By this, the relative rotation of internal Rota 234 to the housing main part 240 is regulated, 
relative rotation physical relationship is maintained, and the inhalation-of-air cam shaft 45 and timing 
sprocket 224a rotate to one. 

[0111] Moreover, internal Rota 234 has the oil groove 256 formed in the field by the side of the tip. This 
oil groove 256 opens for free passage the long hole 258 formed in covering 242, and a through tube 248. 
An oil groove 256 and a long hole 258 have the function which discharges outside the air or the oil 
which is in a tip side rather than a lock pin 250 in the interior of a through tube 248. 
[0112] As shown in drawing 30 , internal Rota 234 is equipped with four vanes 236 formed with the 
regular intervals in every 90 degrees focusing on the cylinder-like boss 260 located in that center 
section, and this boss 260. 

[0113] On the other hand, the housing main part 240 has four protruding lines 246 mutually arranged 
mostly with regular intervals like the above-mentioned vane 236 in the inner skin. Each vane 236 is 
inserted in the crevice 262 formed between [ four ] each protruding line 246. The peripheral face of each 
vane 236 touched the inner skin of each crevice 262, and the apical surface of each protruding line 246 
is in contact with a boss's 260 peripheral face. Thus, by dividing each crevice 262 by the vane 236, the 
1st oil pressure room 264 and the 2nd oil pressure room 266 are formed in the both sides of each vane 
236 in a hand of cut, respectively. These vanes 236 are made movable in between two adjoining 
protruding lines 246, and, for this reason, internal Rota 234 serves as a permitted region of that two 
marginal locations 1 and staging area's in the meantime relative rotation of internal Rota 234 as a 
marginal location of relative rotation of the location where a vane 236 contacts the protruding line 246 
of both sides. 

[0114] In case valve timing is advanced (a tooth lead angle is carried out), hydraulic oil is supplied to 
the 1st oil pressure room 264 located in the hand-of-cut (arrow head shows drawing 30 .) and hard flow 
(this direction is hereafter defined as "direction of lag 11 .) side of timing sprocket 224a. In case valve 
timing is delayed (a lag is carried out), hydraulic oil is supplied to the 2nd oil pressure room 266 located 
in this hand-of-cut and direction (this direction is hereafter defined as "direction of tooth lead angle") 
side. 

[0115] Moreover, each vane 236 and each protruding line 246 have a slot 268,270 at the tip, 
respectively. In the slot 268 of each vane 236, the sealing strip 272 and the flat spring 274 which 
energizes this sealing strip 272 are arranged. Similarly, in the slot 270 of each protruding line 246, the 
sealing strip 276 and the flat spring 278 which energizes this sealing strip 276 are arranged. 
[0116] The cases at the time of engine starting etc., a lock pin 250 functions, when it is and a certain oil 
pressure control by ECU60 is not started. That is, zero or while fully not going up, as a lock pin 250 
arrives at the relative rotation location which can be inserted in the stop hole 252 by cranking actuation 
at the time of starting and the oil pressure of the 1st oil pressure room 264 showed drawing 29 , a lock 
pin 250 advances into the stop hole 252, and stops. Thus, when a lock pin 250 stops in the stop hole 252, 
relative rotation with internal Rota 234 and the housing main part 240 is forbidden, and internal Rota 
234 and the housing main part 240 can be united, and can be rotated. 

[01 17] In addition, discharge of the lock pin 250 stopped by the stop hole 252 will be performed by 
supplying oil pressure to the annular oil space 282 from the 2nd oil pressure room 266 through an 
oilway 280, if the oil pressure supplied fully rises. That is, when the oil pressure supplied to the annular 
oil space 282 rises, the energization force of a spring 254 is resisted, a lock pin 250 separates from the 
stop hole 252, and a stop of a lock pin 250 is canceled. Moreover, oil pressure is supplied to the stop 
hole 252 from the 1st oil pressure room 264 through another oilway 284, and the discharge condition of 
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a lock pin 250 is held certainly. Thus, where a stop of a lock pin 250 is canceled, the relative rotation 
between the housing main part 240 and internal Rota 234 is permitted, and adjustment of the phase pair- 
of-observations rearrangement phase of internal Rota 234 to the housing main part 240 is attained 
corresponding to the oil pressure supplied to the 1st oil pressure room 264 and the 2nd oil pressure room 
266. 

[01 18] Next, the oil feeding-and-discarding structure for performing the feeding and discarding of 
hydraulic oil to each 1st oil pressure room 264 and each 2nd oil pressure room 266 based on drawin g 29 
is explained. The standing wall section 139 of the cylinder head 8 currently formed as a journal bearing 
has the 1st oilway 286 and the 2nd oilway 288 which were formed in the interior. The 1st oilway 286 
leads to the oil path 294 formed in the interior of the inhalation-of-air cam shaft 45 through the oil 
groove 290 and oil gallery 292 which were formed in the perimeter of the inhalation-of-air cam shaft 45. 
The opening of the tip side of this oil path 294 is carried out to the annular space 296. In the interior of a 
boss 260, four oil galleries 298 formed in the radial open the annular space 296 and each 1st oil pressure 
room 264 for free passage, and supply the hydraulic oil supplied in the annular space 296 to each 1st oil 
pressure room 264. 

[0119] The 2nd oilway 288 leads to the oil groove 300 formed in the perimeter of the inhalation-of-air 
cam shaft 45. And the oil gallery 302 formed in the inhalation-of-air cam shaft 45, the oil path 304, an 
oil gallery 306, and an oil groove 308 open for free passage the annular oil groove 310 formed in timing 
sprocket 224a with the above-mentioned oil groove 300. A side plate 238 has four oil galleries 312 
which carry out a opening near the side of each protruding line 246 as shown in drawing 29 and drawing 
30 . Each oil gallery 312 opens an oil groove 310 and each 2nd oil pressure room 266 for free passage, 
and supplies the hydraulic oil in an oil groove 310 in each 2nd oil pressure room 266. 
[0120] The 1st oilway 286, an oil groove 290, an oil gallery 292, the oil path 294, the annular space 296, 
and each oil gallery 298 form the oilway for supplying an oil to each 1st oil pressure room 264. The 2nd 
oilway 288, an oil groove 300, an oil gallery 302, the oil path 304, an oil gallery 306, an oil groove 308, 
an oil groove 310, and each oil gallery 312 form the oilway for supplying hydraulic oil to each 2nd oil 
pressure room 266. ECU60 drives the 2nd oil control valve 102, and controls the oil pressure supplied to 
the 1st oil pressure room 264 and the 2nd oil pressure room 266 through these oilways. 
[0121] On the other hand, as shown in drawing 30 , the oilway 284 is formed in the vane 236 which has 
a through tube 248. This oilway 284 is open for free passage in the 1st oil pressure room 264 and the 
stop hole 252 so that a lock pin 250 can be maintained in the discharge condition, as mentioned above, 
and the oil pressure supplied to the 1st oil pressure room 264 can supply it also to the stop hole 252. 
[0122] Moreover, in the through tube 248, the annular oil space 282 is formed between the lock pin 250 
and the vane 236. This annular oil space 282 is open for free passage with the 2nd oil pressure room 266 
through the oilway 280 shown in drawing 30 so that a lock pin 250 can be canceled, as mentioned 
above, and it can supply the oil pressure supplied to the 2nd oil pressure room 266 also to the annular oil 
space 282. 

[0123] The 2nd oil control valve 102 of the 1st oil control valve 98 which mentioned the configuration 
above as showed drawing 29 , and a fundamental configuration is the same, in addition, the 
electromagnetism of the 2nd oil control valve 102 - in the magnetic neutral state of solenoid 102k, the 
hydraulic oil in an oil pan mechanism 144 is supplied to the 2nd oil pressure room 266 through the 2nd 
oilway 288, an oil groove 300, an oil gallery 302, the oil path 304, an oil gallery 306, an oil groove 308, 
an oil groove 310, and each oil gallery 3 12. Moreover, the hydraulic oil which was in the 1st oil pressure 
room 264 is returned into an oil pan mechanism 144 through each oil gallery 298, the annular space 296, 
the oil path 294, an oil gallery 292, an oil groove 290, and the 1st oilway 286. Consequently, internal 
Rota 234 and the inhalation-of-air cam shaft 45 carry out relative rotation of the hand of cut to timing 
sprocket 224a in an opposite direction. That is, the lag of the inhalation-of-air cam shaft 45 is carried 
out. 

[0124] on the other hand - electromagnetism - when solenoid 102k is excited, the hydraulic oil in an 
oil pan mechanism 144 is supplied to the 1st oil pressure room 264 through the 1st oilway 286, an oil 
groove 290, an oil gallery 292, the oil path 294, the annular space 296, and each oil gallery 298. 
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Moreover, the hydraulic oil which was in the 2nd oil pressure room 266 is returned in an oil pan 
mechanism 144 through each oil gallery 312, an oil groove 310, an oil groove 308, an oil gallery 306, 
the oil path 304, an oil gallery 302, an oil groove 300, and the 2nd oilway 288. Consequently, internal 
Rota 234 and the inhalation-of-air cam shaft 45 carry out relative rotation in a hand of cut and this 
direction to timing sprocket 224a. That is, the tooth lead angle of the inhalation-of-air cam shaft 45 is 
carried out. it seems that it is shown in drawing 3 1 when a tooth lead angle is carried out from the 
condition of drawing 30 — ** — it becomes. 

[0125] furthermore, electromagnetism - if the electric supply to solenoid 102k is controlled and 
migration of hydraulic oil is forbidden, the feeding and discarding of hydraulic oil will not be performed 
to the 1st oil pressure room 264 and the 2nd oil pressure room 266, but restoration maintenance of the 
hydraulic oil will be carried out into the 1st oil pressure room 264 and the 2nd oil pressure room 266. 
Internal Rota 234 and the inhalation-of-air cam shaft 45 are fixed to timing sprocket 224a by this. For 
example, the condition of drawing 30 or drawing 31 will be fixed and the inhalation-of-air cam shaft 45 
will rotate in response to turning effort from a crankshaft 15 in this condition. 

[0126] In addition, although it changes with engine classes, for example by carrying out the lag of the 
inhalation-of-air cam shaft 45 at the time of low rotation of an engine 2 and heavy load high rotation, the 
closing motion timing of intake valves 12a and 12b is delayed, and the closing motion timing of intake 
valves 12a and 12b is brought forward by carrying out the tooth lead angle of the inhalation-of-air cam 
shaft 45 at the time of the heavy load low middle turn of an engine 2, or an inside load. This is for 
raising the inhalation effectiveness of the mixed gas to a combustion chamber 10 by closing intake 
valves 12a and 12b late at the time of heavy load high rotation of an engine 2 while it makes overlap 
small at the time of low rotation of an engine 2 and aims at stability of engine rotation. Moreover, it is 
for bringing forward the open stage of intake valves 12a and 12b, reducing a pumping loss by making 
overlap into size at the time of a heavy load low middle turn or an inside load, and raising fuel 
consumption. 

[0127] next, the bulb drive system of the intake valves 12a and 12b performed by ECU60 - it attaches 
and explains. The flow chart of bulb drive control processing is shown in drawing 32 . Repeat activation 
of this processing is carried out periodically. In addition, each processing step in a flow chart is 
expressed with "S-." 

[0128] If bulb drive control processing is started and it will perform, the engine speed NE obtained 
based on the signal of the amount GA of inhalation of air first obtained based on the signal of the 
accelerator opening ACCP obtained based on the signal of the accelerator opening sensor 76 and the 
inhalation air content sensor 84 and the crank angle sensor 82 will be read into the working area of 
RAM64 (SI 10). and the value of the accelerator opening ACCP of these ~ being based - the aim of the 
shaft orientations of a control shaft 132 - displacement Lt is set up (SI 20). With the gestalt 1 of this 
operation, the 1 -dimensional map shown in drawing 33 beforehand memorized by ROM66 in quest of 
the suitable value by experiment is used, namely,, so that the accelerator opening ACCP becomes large - 
- the aim of a control shaft 132 — displacement Lt is set up small. As mentioned above, the displacement 
of a control shaft 132 responds for becoming large, and the amount of lifts of intake valves 12a and 12b 
becomes small. The map shown in drawing 33 means that the amount of lifts is greatly set up, so that the 
accelerator opening ACCP becomes large, and the amount GA of inhalation of air is greatly adjusted 
from this. 

[0129] next, it is shown in drawing 34 - as ~ the aim of a control shaft 132 - a suitable map is chosen 
from the aim tooth-lead-angle value thetat map by which the multi- statement is carried out into ROM66 
according to the value of displacement Lt (S130). this aim tooth-lead-angle value thetat map - 
beforehand - an experiment - an aim - in quest of suitable aim tooth-lead-angle value thetat 
corresponding to the amount GA of inhalation of air, and an engine speed NE, ROM66 memorizes for 
every field of displacement Lt. 

[0130] Although these maps change with engine classes, if it says about a valve overlap, they will be 
classified into a field as shown, for example in drawing 35 . That is, in (1) idle field, a valve overlap is 
lost, blow return of exhaust air is prevented, combustion is stabilized, and engine rotation is stabilized. 
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(2) In a light load field, control blow return of exhaust air by making a valve overlap into min, stabilize 
combustion, and stabilize engine rotation. (3) In an inside load field, enlarge a valve overlap a little, 
raise the rate of internal EGR and lessen a pumping loss. (4) In a heavy load low medium-speed rotation 
field, by making a valve overlap into max, raise volumetric efficiency and enlarge torque. (5) Raise 
volumetric efficiency as the inside of a valve overlap - a size in a heavy load high-speed rotation field. 
[0131] Thus, selection of the suitable aim tooth-lead-angle value thetat map according to the value of the 
aim displacement Lt sets up aim tooth-lead-angle value thetat of the rotation phase contrast adjustable 
actuator 104 based on the selected two-dimensional map based on the value of the amount GA of 
inhalation of air, and an engine speed NE next (S140). In this way, processing is ended and processing 
of steps SI 10-S140 is once again repeated in the following control period. Thus, a renewal setup of a 
repeat of the suitable aim displacement Lt and the aim tooth-lead-angle value thetat is carried out. 
[0132] And as shown in the flow chart of drawing 36 using this aim displacement Lt, the amount of lifts 
adjustable control processing is performed. Repeat activation of this processing is carried out 
periodically. In processing of drawing 36 , the real displacement Ls of the control shaft 132 first 
obtained from the signal of a shaft position sensor 90 is read into the working area of RAM64 (S210). 
[0133] Next, it is computed as deflection deltaL of the aim displacement Lt and the real displacement Ls 
shows in the degree type 1 (S220). 
[0134] 
[Equation 1] 

deltaL <- Lt - Ls - [Formula 1] 

next, deflection deltaL computed in this way — being based ~ PID-control count — carrying out — real — 
displacement Ls — an aim « displacement Lt is approached ~ as ~ the electromagnetism of the 1st oil 
control valve 98 - the duty Lduty of the signal over solenoid 98k is computed (S230). and the duty 
Lduty - the drive circuit 96 ~ outputting ~ Duty Lduty - the electromagnetism of the 1st oil control 
valve 98 ~ a signal is made to be outputted to solenoid 98k (S240). In this way, processing is ended and 
processing of steps S210-S240 is once again repeated in the following control period. In this way, 
supply of the hydraulic oil to the amount of lifts adjustable actuator 100 is made with the 1st oil control 
valve 98 so that aim displacement Lt may be realized. 

[0135] Furthermore, as shown in the flow chart of drawing 37 using aim tooth-lead-angle value thetat, 
rotation phase contrast adjustable control processing is performed. Repeat activation of this processing 
carried out periodically. In processing of drawing 37 , real tooth-lead-angle value thetas of the 
inhalation-of-air cam shaft 45 first obtained from the relation of the signal of the cam angle sensor 92 
and the crank angle sensor 82 is read into the working area of RAM64 (S3 10). 

[0136] Next, it is computed as deflection deltatheta of aim tooth-lead-angle value thetat and real tooth- 
lead-angle value thetas shows in the degree type 2 (S320). 
[0137] 
[Equation 2] 

deltatheta <- thetat - thetas - [Formula 2] 

next, based on deflection deltatheta computed in this way, PID-control count is performed and real 
tooth-lead-angle value thetas approaches aim tooth-lead-angle value thetat — as - the electromagnetism 
of the 2nd oil control valve 102 ~ duty thetaduty of a signal to solenoid 102k is computed (S3 30). and 
duty thetaduty ~ the drive circuit 96 - outputting - duty thetaduty - the electromagnetism of the 2nd 
oil control valve 102 - a signal is made to be outputted to solenoid 102k (S340). In this way, processing 
is ended and processing of steps S310-S340 is once again repeated in the following control period. In 
this way, supply of the hydraulic oil to the rotation phase contrast adjustable actuator 104 is made with 
the 2nd oil control valve 102 so that aim tooth-lead-angle value thetat may be realized. 
[0138] In the configuration mentioned above, processing of step SI 20 and drawing 36 is equivalent to 
the processing as an amount control unit of inhalation of air. According to the gestalt 1 of this operation 
explained above, the following effects are acquired. 

[0139] The (b) . agency drive 120 has the rocking cam 124,126 as the input section 122 and the output 
section. If the input section 122 drives by air inlet cam 45a with this, the rocking cam 124,126 will drive 
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intake valves 12a and 12b through a rocker arm 13. 

[0140] This agency drive 120 is supported rockable in the support pipe 130 which is a shaft which is 
different in the inhalation-of-air cam shaft 45 in which air inlet cam 45a is prepared. For this reason, if 
air inlet cam 45a contacts the input section 122 and drives even if it does not connect in a complicated 
link mechanism with long air inlet cam 45a and agency drive 120, the amount of lifts and working angle 
of intake valves 12a and 12b can be interlocked with the drive condition of air inlet cam 45a through the 
rocking cam 124,126 and a rocker arm 13 as it is. 

[0141] And the relative topology difference of the input section 122 of the agency drive 120 and the 
rocking cam 124,126 is made adjustable by the helical splines 124b and 126b of the helical spline 122b 
and the rocking cam 124,126 of the amount of lifts adjustable actuator 100, a control shaft 132, the 
slider gear 128, and the input section 122. Specifically, a relative topology difference (Noses 124d and 
126d and roller 122f of the input section 122 formed in the rocking cam 124,126) is made adjustable. 
For this reason, lift initiation of the intake valves 12a and 12b produced according to the drive condition 
of air inlet cam 45a can be brought forward, or it can be made late. Therefore, the magnitude of the 
amount of lifts interlocked with the drive of air inlet cam 45a or a working angle can be adjusted. 
[0142] Thus, not using a complicated long link mechanism, the amount of lifts and a working angle can 
be made adjustable with the comparatively simple configuration that the relative topology difference of 
the rocking cam 124,126 to the input section 122 is changed. Therefore, the adjustable valve gear which 
realizes positive actuation and reliability can be offered. 

[0143] Since the bulb is driven through roller 13a of a rocker arm 13, frictional resistance for air inlet 
cam 45a to drive intake valves 12a and 12b through the agency drive 120 can become small, and the 
(b) . rocking cam 124,126 can raise fuel consumption. 

[0144] (Ha) Since roller 122f is prepared at . and also an arms [ of the input section 122 / 122c and 
122d ] tip and air inlet cam 45 a is contacted in this roller 122f, frictional resistance for air inlet cam 45a 
to drive intake valves 12a and 12b through the agency drive 120 can become still smaller, and fuel 
consumption can be raised further. 

[0145] the (d) . agency drive 120 - setting -- **** - having the slider gear 128, the amount of lifts 
adjustable actuator 100 is moving the slider gear 128 to shaft orientations. The input section 122 is made 
to rock by this according to the spline device of helical spline 128a for an input of the slider gear 128, 
and helical spline 122b of the input section 122. Furthermore, the rocking cam 124,126 is made to rock 
according to the spline device of the helical splines 128c and 128e for an output of the slider gear 128, 
and the helical splines 124b and 126b of the rocking cam 124,126. Relative rocking between the input 
section 122 and the rocking cam 124,126 is realized by this. 

[0146] Thus, since the relative topology difference of the input section 122 and the rocking cam 124,126 
is made adjustable according to the spline device, the amount of lifts and a working angle are made to ** 
with adjustable, without complicating a configuration. Therefore, the positive actuation and the 
reliability in an adjustable valve gear are maintainable. 

[0147] The (e) . agency drive 120 has two rocking cams 124,126 the one input section 122, plurality, 
and here, and the rocking cam 124,126 of these plurality is driving the intake valves 12a and 12b of the 
same number prepared in same gas column 2a. Even if two or more intake valves 12a and 12b are 
formed in every gas column 2a by this, by it, it can respond by 1 air-inlet-cam 45a. For this reason, the 
configuration of the inhalation-of-air cam shaft 45 becomes easy. 

[0148] The amount of (**) . lifts adjustable actuator 100 makes continuation adjustable the relative 
topology difference of the input section 122 of the agency drive 120, and the rocking cam 124,126. 
Thus, since a relative topology difference can be changed to a stepless story, it becomes possible to 
make intake valves 12a and 12b into the amount of lifts and working angle much more corresponding to 
a precision to operational status of an engine 2. Therefore, the precision of the amount adjustment 
control of inhalation of air can be raised more. 

[0149] The rotation phase contrast adjustable actuator 104 which makes adjustable continuously phase 
pair-of-observations rearrangement phase reference to a crankshaft 15 is formed in the (g) . inhalation- 
of-air cam shaft 45. this — adjustable [ of the amount of lifts, or a working angle ] - in addition, it 
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enables it to carry out the tooth lead angle of the valve timing of intake valves 12a and 12b to a 
precision, or to carry out a lag to it according to the operational status of an engine 2. Therefore, the 
precision of engine drive control can be raised further. 

[0150] By the amount of lifts adjustable control processing of step SI 20 of bulb drive control processing 
of (h) . drawing 32 , and drawing 36 , according to actuation of an operator's accelerator pedal 74, the 
amount of lifts of intake valves 12a and 12b is changed, and the amount of inhalation of air is adjusted. 
For this reason, the amount of inhalation of air can be adjusted without using a throttle valve, and the 
configuration of an engine 2 can be lightweight [ simplification and ]-ized. 
[0151] [The gestalt of other operations] 

- In the gestalt 1 of the aforementioned implementation, since it drives only through a rocker arm 14 by 
exhaust cam 46a about the exhaust air bulbs 16a and 16b as shown in drawing 2 , neither the amount of 
lifts nor a working angle is adjusted. The amount of lifts and working angle of these exhaust air bulbs 
16a and 16b may be adjusted, and flow control of the exhaust air at the time of an exhaust stroke, return 
control of exhaust air of internal EGR, etc. may be performed. That is, as shown in drawing 38 , the 
amount of lifts adjustable actuator (illustration abbreviation) which formed the agency drive 520 
between exhaust cam 46a and a rocker arm 14, and was newly formed may adjust the amount of lifts and 
working angle of the exhaust air bulbs 16a and 16b according to the operational status of an engine 2. 
Moreover, a rotation phase contrast adjustable actuator is formed in the exhaust air cam shaft 46, and 
you may make it also adjust valve timing. 

[0152] - In the gestalt 1 of the aforementioned implementation, the control shaft 132 was contained in 
the support pipe 130, and the agency drive 120 whole was supported in the support pipe 130. A control 
shaft 532 may be made to serve as a support pipe only as a control shaft 532, without preparing a 
support pipe, as shown in drawing 39 (A) in addition to this. As this shows a control shaft 532 to 
drawing 39 (B), the role of both the displacement of the shaft orientations of the slider gear 528 and 
support of the agency drive 520 whole will be played. In this case, a control shaft 532 is supported by 
shaft orientations possible [ sliding ] by journal bearing in the cylinder head. 
[0153] - In the gestalt 1 of the aforementioned implementation, although the agency drive 120 was 
contacting the input section 122 and the rocking cam 124,126 by the end face, in order to prevent more 
certainly the invasion of a foreign matter to the interior of an agency drive in addition to this, it is good 
also as a configuration as shown in drawing 40 . That is, 522m of fitting **** is formed in the both ends 
of the input section 522, fitting **** 524m and 526m is formed in the open end side of the rocking cam 
524,526, respectively, and fitting **** 524m and 526m is fitted into 522m of each fitting ****, 
respectively. Since it can be slid on this fitting section, the input section 522 and the rocking cam 
524,526 can be relatively rocked by it. Moreover, male and female may be made into reverse. 
[0154] - With the gestalt 1 of the aforementioned implementation, since the helical spline of an angle 
with same 1st rocking cam 124 and 2nd rocking cam 126 connects with the slider gear 128, two intake 
valves 12a and 12b of each gas column 2a both show the same amount change of lifts, and working- 
angle change by it. You may make it become the amount of lifts and working angle from which two 
intake valves differ in the same gas column by considering as the helical spline of an angle which is 
different in the 1st rocking cam 124 and the 2nd rocking cam 126, making it correspond to this, and 
forming helical spline 128for 1st output c of the slider gear 128, and helical spline 128e for the 2nd 
output in addition to this. Inhalation of air can be blown now into a combustion chamber to a flow rate 
which is different from two intake valves, or different timing, and a combustion chamber can be made to 
produce revolution styles, such as a swirl, by this. By this, combustibility can be improved and the 
engine engine performance can be raised. 

[0155] - If it is ** about the angle of a helical spline, although they established the difference of the 
amount of valve lifts, or a working angle, by ******, the contents mentioned above may prepare a 
difference in a noses [ in the rocking cam 124,126 / 124d and 126d ] phase location, or are preparing a 
difference in the configuration of the Noses [ 124d and 126d ] cam sides 124e and 126e, and may 
prepare a difference in the amount of valve lifts, or a working angle. 

[0156] - In order to adjust the amount of inhalation of air in the engine with which a throttle valve does 
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not exist, the amount of lifts of an intake valve was controlled by the gestalt 1 of the aforementioned 
implementation, but also when it has the throttle valve, it can apply. For example, since a working angle 
changes with adjustments of an agency drive, you may use for adjustment of the valve timing by change 
of a working angle etc. 

[0157] - Although the rocker arm 13 intervened between the agency drive 120 and intake valves 12a and 
12b with the gestalt 1 of the aforementioned implementation, the configuration which the rocking cam 
626 of the agency drive 620 contacts and drives to a valve lifter 613, for example as shown in drawing 
41 - drawing 44 may be used. In (A), in each drawing of drawing 41 - drawing 44 , (B) expresses the 
time of valve opening of an intake valve 612 at the time of the clausilium of an intake valve 612. the 
nose of the rocking cam 626 - 626d, unlike the case of the gestalt 1 of said operation, it curves to 
convex, and it contacts so that it may slide on top-face 613a of a valve lifter 613 in the curve side 626e. 
the slider gear and spline device of the agency drive 620 interior - the gestalt 1 of said operation - it is 
the same. Therefore, the relative phase contrast of the input section 622 and the rocking cam 626 is 
changed by migration to the shaft orientations of a slider gear, and considering the condition of drawing 
41 as the greatest amount of lifts and the greatest working angle, if relative phase contrast of the input 
section 622 and the rocking cam 626 is made small to drawing 42 , drawing 43 , and drawing 44 , the 
amount of lifts and a working angle will become small. In drawing 44 , the amount of lifts and a 
working angle are set to 0, and even if air inlet cam 645a prepared in the inhalation-of-air cam shaft 645 
rotates, an intake valve 612 continues the condition of having closed. By such configuration, the same 
effect as (**) stated with the gestalt 1 of said operation - (Ha) (h) is produced. 

[0158] - The configuration which the rocking cam 726 of the agency drive 720 contacts through roller 
726e, and drives to a valve lifter 713 again as shown in drawing 45 - drawing 48 may be used. In (A), in 
each drawing of drawing 45 - drawing 48 , (B) expresses the time of valve opening of an intake valve 

712 at the time of the clausilium of an intake valve 712. the nose of the rocking cam 726 ~ unlike the 
case of the gestalt 1 of said operation, it has roller 726e at the tip 726d. Top-face 713a of a valve lifter 

713 is contacted in this roller 726e. the slider gear and spline device of the agency drive 720 interior — 
the gestalt 1 of said operation — it is the same. Therefore, the relative phase contrast of the input section 
722 and the rocking cam 726 is changed by migration to the shaft orientations of a slider gear, and 
considering the condition of drawing 45 as the greatest amount of lifts and the greatest working angle, if 
relative phase contrast of the input section 722 and the rocking cam 726 is made small to drawing 46 , 
drawing 47 , and drawing 48 , the amount of lifts and a working angle will become small. In drawing 

48 , the amount of lifts and a working angle are set to 0, and even if air inlet cam 745a prepared in the 
inhalation-of-air cam shaft 745 rotates, an intake valve 712 continues the condition of having closed. By 
such configuration, the same effect as (**) stated with the gestalt 1 of said operation - (Ha) (h) is 
produced, furthermore, the rocking cam 726 ~ a nose - since the intake valve 712 is driven through 
roller 726e prepared at the 726d tip, frictional resistance for air inlet cam 745a to drive an intake valve 
712 through the agency drive 720 can become still smaller, and fuel consumption can be raised. 
[0159] - As shown in drawing 49 - drawing 52 , the configuration of contacting a valve lifter 813 
through roller 813a prepared in the valve-lifter 813 side, and driving an intake valve 812 is sufficient as 
the rocking cam 826 of the agency drive 820 again. In (A), in each drawing of drawing 49 - drawing 52 , 
(B) expresses the time of valve opening of an intake valve 812 at the time of the clausilium of an intake 
valve 812. The valve lifter 813 equips the crowning with roller 813a. the nose of the rocking cam 826 - 
826d, unlike the case of the gestalt 1 of said operation, it curves in the shape of irregularity, and roller 
813a of a valve lifter 813 is contacted in the curve side 826e. the slider gear and spline device of the 
agency drive 820 interior — the gestalt 1 of said operation - it is the same. The relative phase contrast of 
the input section 822 and the rocking cam 826 is changed by migration to the shaft orientations of a 
slider gear. The condition of drawing 49 therefore, as the greatest amount of lifts and the greatest 
working angle If relative phase contrast of the input section 822 and the rocking cam 826 is made small 
to drawing 50 , drawing 51 , and drawing 52 The amount of lifts and a working angle become small, and 
in drawing 52 , the amount of lifts and a working angle are set to 0, and even if air inlet cam 845a 
prepared in the inhalation-of-air cam shaft 845 rotates, an intake valve 812 continues the condition of 
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having closed. By such configuration, the same effect as (b) stated with the gestalt 1 of said operation - 
(h) is produced. 

[0160] - Although the amount of lifts adjustable actuator of a hydraulic drive was used with the gestalt 1 
of the aforementioned implementation in order to move a control shaft to shaft orientations, electric 
actuators, such as a stepping motor, may be used in addition to this. 

[0161] - Although the relative topology difference of the input section and a rocking cam was changed 
by moving a control shaft to shaft orientations with the gestalt 1 of the aforementioned implementation, 
the relative topology difference of the input section and a rocking cam may be changed by forming an 
actuator in an agency drive in addition to this, and supplying the adjusted oil pressure to an agency 
drive. Moreover, the relative topology difference of the input section and a rocking cam may be changed 
with an electrical signal by forming an electric actuator in an agency drive. 

[0162] - Although one and two rocking cams were prepared for the input section in each agency drive 
with the gestalt 1 of the aforementioned implementation, the number of rocking cams one and three or 
more are sufficient as them. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the outline configuration of the engine in the gestalt 1 of 
operation, and its control network. 

[Drawing 2] The drawing of longitudinal section of the engine of the gestalt 1 of operation. 
[Drawing 3] The Y-Y cross section in drawing 2 . 

Prawing 4] Important section detail drawing centering on the cam shaft and adjustable valve gear in the 
cylinder head of a gestalt 1 of operation. 

[Drawing 5] The perspective diagram of the agency drive of the gestalt 1 of operation. 
[Drawing 6] Configuration explanatory drawing of the agency drive of the gestalt 1 of operation. 
[Drawing 7] The perspective diagram of the input section of the gestalt 1 of operation. 
[Drawing 8] Configuration explanatory drawing of the input section of the gestalt 1 of operation. 
[Drawing 9] The perspective diagram of the 1st rocking cam of the gestalt 1 of operation. 
[Drawing 10] Configuration explanatory drawing of the 1st rocking cam of the gestalt 1 of operation. 
[Drawing 1 1] The perspective diagram of the 2nd rocking cam of the gestalt 1 of operation. 
[Drawing 12] Configuration explanatory drawing of the 2nd rocking cam of the gestalt 1 of operation. 
[Drawing 13] The perspective diagram of the slider gear of the gestalt 1 of operation. 
[Drawing 14] Configuration explanatory drawing of the slider gear of the gestalt 1 of operation. 
[Drawing 15] Configuration explanatory drawing of the support pipe of the gestalt 1 of operation. 
[Drawing 16] Configuration explanatory drawing of the control shaft of the gestalt 1 of operation. 
[Drawing 17] The perspective diagram in the condition of having combined the support pipe and control 
shaft of a gestalt 1 of operation. 

[Drawing 18] Configuration explanatory drawing in the condition of having combined the support pipe 
and control shaft of a gestalt 1 of operation. 

[Drawing 19] The perspective diagram in the condition of having combined the support pipe, control 
shaft, and slider gear of a gestalt 1 of operation. 

[Drawing 20] Configuration explanatory drawing in the condition of having combined the support pipe, 
control shaft, and slider gear of a gestalt 1 of operation. 

[Drawing 21] the part which shows the internal configuration of the agency drive of the gestalt 1 of 
operation - a fracture perspective diagram. 

[Drawing 22] The drawing of longitudinal section showing the configuration of the amount of lifts 
adjustable actuator of the gestalt 1 of operation. 

[Drawing 23] Drive condition explanatory drawing of the agency drive of the gestalt 1 of operation. 
[Drawing 24] Explanatory drawing of operation shown in the important section longitudinal section of 
the adjustable valve gear of the gestalt 1 of operation. 

[Drawing 25] Explanatory drawing of operation shown in the important section longitudinal section of 
the adjustable valve gear of the gestalt 1 of operation. 

[Drawing 26] Explanatory drawing of operation shown in the important section longitudinal section of 
the adjustable valve gear of the gestalt 1 of operation. 
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[Drawing 27] Explanatory drawing of operation shown in the important section longitudinal section of 
the adjustable valve gear of the gestalt 1 of operation. 

[Drawing 28] The graph which shows the amount change of lifts of the intake valve adjusted by the 
adjustable valve gear of the gestalt 1 of operation. 

[Drawing 29] The drawing of longitudinal section showing the configuration of the rotation phase 
contrast adjustable actuator of the gestalt 1 of operation. 
[Drawing 30] The A-A cross section in drawing 29 . 

[Drawing 31] Explanatory drawing of the rotation phase contrast adjustable actuator of the gestalt 1 of 
operation of operation. 

[Drawing 32] The flow chart of the bulb drive control processing which ECU of the gestalt 1 of 
operation performs. 

[Drawing 33] the gestalt 1 of operation - setting - the value of the accelerator opening ACCP - being 
based — the aim of the shaft orientations of a control shaft - 1 -dimensional map configuration 
explanatory drawing for asking for displacement Lt. 

[Drawing 34] Two-dimensional map configuration explanatory drawing for asking for aim tooth-lead- 
angle value thetat of an inhalation-of-air cam shaft based on an engine speed NE and the amount GA of 
inhalation of air in the gestalt 1 of operation. 

[Drawing 35] Field configuration explanatory drawing in the two-dimensional map of drawing 34 . 
[Drawing 36] The flow chart of the amount of lifts adjustable control processing which ECU of the 
gestalt 1 of operation performs. 

[Drawing 37] The flow chart of the rotation phase contrast adjustable control processing which ECU of 
the gestalt 1 of operation performs. 

[Drawing 38] Configuration explanatory drawing of the adjustable valve gear as a modification 1 of the 
gestalt 1 of operation. 

[Drawing 39] Configuration explanatory drawing of the agency drive as a modification 2 of the gestalt 1 
of operation. 

[Drawing 40] Configuration explanatory drawing of the agency drive as a modification 3 of the gestalt 1 
of operation. 

[Drawing 41] Configuration explanatory drawing of the agency drive as a modification 4 of the gestalt 1 
of operation. 

[Drawing 42] Explanatory drawing of the agency drive as a modification 4 of the gestalt 1 of operation 
of operation. 

[Drawing 43] Explanatory drawing of the agency drive as a modification 4 of the gestalt 1 of operation 
of operation. 

[Drawing 44] Explanatory drawing of the agency drive as a modification 4 of the gestalt 1 of operation 
of operation. 

[Drawing 45] Configuration explanatory drawing of the agency drive as a modification 5 of the gestalt 1 
of operation. 

[Drawing 46] Explanatory drawing of the agency drive as a modification 5 of the gestalt 1 of operation 
of operation. 

[Drawing 47] Explanatory drawing of the agency drive as a modification 5 of the gestalt 1 of operation 
of operation. 

[Drawing 48] Explanatory drawing of the agency drive as a modification 5 of the gestalt 1 of operation 
of operation. 

[Drawing 49] Configuration explanatory drawing of the agency drive as a modification 6 of the gestalt 1 
of operation. 

[Drawing 50] Explanatory drawing of the agency drive as a modification 6 of the gestalt 1 of operation 
of operation. 

[Drawing 51] Explanatory drawing of the agency drive as a modification 6 of the gestalt 1 of operation 
of operation. 

[Drawing 52] Explanatory drawing of the agency drive as a modification 6 of the gestalt 1 of operation 
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of operation. 

[Description of Notations] 

2 [ Piston, ] - An engine, 2a - A gas column, 4 - A cylinder block, 6 8 - The cylinder head, 10 -- A 
combustion chamber, 12a, 12b - Intake valve, 12c [ - Adjuster, ] - A stem and 13 - A rocker arm, 13a 
-- A roller, 13b 13c [ - Suction port, ] - The end face section, 13d - A point, 14 - A rocker arm, 14a, 
14b 15 - A crankshaft, 16a, 16b - An exhaust air bulb, 18a, 18b - Exhaust air port, 30 - An inlet 
manifold, 30a -- An inhalation-of-air path, 32 -- Surge tank, 34 -- A fuel injector, 40 -- An air intake 
duct, 42 - Air cleaner, 45 [ -- Journal, ] ~ An inhalation-of-air cam shaft, 45a -- An air inlet cam, 45b -- 
A nose, 45c 46 -- An exhaust air cam shaft, 46a - An exhaust cam, 48 - Exhaust manifold, 50 [ 
RAM, ] - A catalytic converter, 60 - ECU, 62 - A bidirectional bus, 64 66 [ - Output port, ] - ROM, 
68 - CPU, 70 - Input port, 72 73 - An A-D converter, 74 - An accelerator pedal, 76 -- Accelerator 
opening sensor, 80 - A top dead center sensor, 82 - A crank angle sensor, 84 - Inhalation air content 
sensor, 86 -- A coolant temperature sensor, 88 - An air-fuel ratio sensor, 92 ~ A cam angle sensor, 94 - 
Drive circuit, 98 - The 1st oil control valve, 98a - A supply path, 98b - Discharge path, 98c - Casing, 
98d, 98e - A feeding-and-discarding port, 98f - The 1st discharge port, 98g [ - Coil spring, ] - The 
2nd discharge port, 98h - A supply port, 98i -- A valve portion, 98j 98k- electromagnetism - a 
solenoid, 98m- spool, and the amount of 100 - lifts adjustable actuator - 100a ~ A cylinder tube, 100b 

- A piston, 100c, lOOd - End cover, lOOe - A coil spring, lOOf - The 1st pressure room, lOOg - The 
2nd pressure room, lOOh - The 1st feeding-and-discarding path, lOOi - The 2nd feeding-and-discarding 
path, 102 - The 2nd oil control valve, 102k- electromagnetism - a solenoid and 104 - rotation phase 
contrast adjustable actuator - 120 [ - Helical spline, ] - An agency drive, 122 - The input section, 
122a - Housing, 122b, 126b 122c, 122d - An arm, 122e - A shaft, 122f - Roller, 122g - A spring, 
124 - The 1st rocking cam, 124a - Housing, 124b - A helical spline, 124c, 126c - Bearing, 124d, 
126d - Nose, 124e, 126e - A cam side, 126 - The 2nd rocking cam, 126a - Housing, 128 - A slider 
gear, 128a - The helical spline for an input, 128b - Narrow diameter portion, 128c, 128e - The helical 
spline for an output, 128d - Narrow diameter portion, 128f [ - Long hole, ] - A through tube, 128g - 
A long hole, 130 - A support pipe, 130a 132 - A control shaft, 136,138,139,140 - Standing wall 
section, 142 - A crankshaft, 144 - An oil pan mechanism, 224a - Timing sprocket, 224b [ - Vane, ] - 
An external tooth, 232 - A bolt, 234 - Internal Rota, 236 240 [ - Protruding line, ] - A housing main 
part, 242 - Covering, 244 - A bolt, 246 248 [ - Stop hole, ] - A through tube, 250 - A lock pin, 250a - 

- A hold hole, 252 254 [ - Cylinder-like boss, ] - A spring, 256 - An oil groove, 258 - A long hole, 
260 262 [ - Slot, ] - A crevice, 264 - The 1st oil pressure room, 266 - The 2nd oil pressure room, 
268,270 274 [ - Annular oil space, ] - A flat spring, 276 - A sealing strip, 278 - A flat spring, 282 284 
[ - An oil gallery, 294 / - Oil path, ] - An oilway, 288 - The 2nd oilway, 290 - An oil groove, 292 
296 [ - An oil gallery, 304 / - Oil path, ] - Annular space, 298 - An oil gallery, 300 - An oil groove, 
302 306 [ - Agency drive, ] - An oil gallery, 308,310 - An oil groove, 312 - An oil gallery, 520 522 - 
The input section, 522m - Fitting ****, 524,526 - Rocking cam, 524m, 526m - Fitting ****, 528 - A 
slider gear, 532 - Control shaft, 612 [ Agency drive, ] - An intake valve, 613 - A valve lifter, 613a - 
A top face, 620 - 622 [ - Curve side, ] - The input section, 626 - A rocking cam, 626d - A nose, 626e 
645 - An inhalation-of-air cam shaft, 645a - An air inlet cam, 712 - Intake valve, 713 [ - Input 
section, ] - A valve lifter, 713a - A top face, 720 - An agency drive, 722 726 [ - Inhalation-of-air cam 
shaft, ] - A rocking cam, 726d - A nose, 726e ~ A roller, 745 745a [ - A roller, 820 / - An agency 
drive, 822 / - The input section, 826d / - A nose, 845 / — An inhalation-of-air cam shaft, 845a / — Air 
inlet cam. ] - An air inlet cam, 812 - An intake valve, 813 - A valve lifter, 813a 



[Translation done.] 
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[Drawing 2] 
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/ w/ft&itrm k -r a tomm<D?MEiMtmmT!&r> 

^jffi«MO f 5 > >f > + 7 b lc i o IhKSKKi s * A 
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urnm? a c t a r a ^mm^mm^ 
x. MEpf^Mft«aBnff#att, 
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coxT^vicRS^-a-? ckic^tK Bufex^-r^r 

7t«bTffl»g»5*StB^^TS|5i:, 

io zfmt, 

mmm i o ] m&m i ~ 8 <o^irti^mm<Dmmc^ 

mmmtimcmf £*u wiBA^apx^-r vk a 
os* a ta^jgpx x^ -r v k , 
mmwftmmmm(om^mmm^m.x^ . fsiBA^ 

GvCtlckO, m^m^e»WflctS. b TWEAKS k 

mBx^?*T<om?jfox*<DmtiL*mm-Tzmtii.ffig. 
m&m 1 1 ] m&m i ~8ov^-rn^is«<D^tcfe 

c k k -r a rtftmrnombftttM*. 

[fiWtSl 2] H^l lE*0«fiRH:fe(/^T, tOE«> 

30 ^Mct*aaBis^©j±, 

tuSA^gPklufBtfl^gPkOSctMJSbfcaSOX^ 

MIBA^^cfitt^ti, MfBX7-Y^7© 1 -^coxy 
5^>K*»*3CttJ;!), tufBX^-r^7<Dj*75- 
fo^<D&W)lcfe bTHuiBA^SP^rtuIBX 7 
bTffl*fgI6^-&aA^^rg|5k, 

tutB#ai^ap«»cg^e»n, mmx^^?*? <d 
m2x^^?*7<Dm^fax*<D^{k*mm^^mm. 

mmmi 3] ffi$Kl 1 fB«Ecr)«^{c*5^T. WfBft 
tuff BA*»fc»» tifc AtlSPX ? -Y > k . 

SufB^m^ai5^cg:^e»tx, tufBA^asxy^-rvka 
50 ^gcos^am^spx^-o-k. 
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mmm. 1 4 ] m$.m 1 1 ~ 1 so^rnfrcttottrt 

*9§m i: -T 3 rtSOTtlcD ol^ikfr^Hllo 
[f&RSl 5] IS^l 4fSK<omLtcis^X. tufBtt 

hs^js 1 7 ] ffsRJS i~i6 ©i^-rn^fB*©«figfc 
ira*.T, v^z/i/i/^y h^-ft-t^mVOii^i/^y ho 

[is^js 1 s] mmm 1 ~ 1 7 ©^-rn^«B«oF«j«a 

W©^SIft#«l#§*<I*., rt«MSHHk:»bTB**ns 

[0001] 
[0002] 

y^tft$L/v\<y\ct3t,f2> y 7 ha^fflft^Riafc-r* 

■v7McJ116-rS[alG*Ai:|SItttclg»*A?:S:^s & 

si* y <t 0 nnsa a a t etc 

*>o>t>mt>nT^2> mmw- 1 1-32462 5*§&- 

IS) o C<Dtm&V >5<DmWcli=ils hv— frisky 
htfsStf e>ftTl^&<> C©n>ha— ;l/->t7 Mc<fct> 

«fc 3 *gi6^7 AOtfcHoaSfc J: D'J7 FH^fMift * 
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Sft** Ir)±£ -t±T til 7J ^Fiffi-T 5 C i: tfT* * 5 i: 
[0 0 0 3] 

5 nig* A gift* A t * 'J y * L <fc 3 £ -r 
3fci6, U >^$M#tffi ^3 *t#& 
C©fti6Rl^ift#««fcfe^Sf^lft©5t^14->f>«a 

10 [00 0 4] tfefeSfB© < CDS < fflttft 

[0 0 0 5] 

*fc»o¥ate«fetf*ofi?ffl«iiiik:^^TiB»rs. n 

^/ wy&rc a bp ^/ wtwis * ^ t -r 5 ft 
20 aMHoBjsatotfawTfcoT, ftmrnm^^^^^ 
*y hic&9®fcm.m2n&j3i±~> j ry y- mm* a 

**nr 3 c t T-Hutsieite* itiu Aftaw SKissn-s. 
tmtimcxm$^vvy^mmt^i)-mmmmt. to 

[0 0 0 6] AjjgPiiaiTJgP^^W-rSCtT'lHlS^A 

30 k> xti&tfmmznztiiifjuicTsvi'yitmMT 

^cfe, lirtS*Ai:«>/«HH«Wli:tt«<a«au>*« 

So 

[0 0 0 7] ^LTf+^fiLfflM"I^¥g^ f+^lgl&a 
[0 0 0 8] C©«fe5ti:*<«»l4y>f««l*ffl«/^ 

?&ftmmm<D^W)#®MitmiR-?z>££ttxzz<, 
[0009] mxmzmmoftm&Mvvimmft®® 
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2 a, S2K§C/^7l 2 b, » 1 SMR/W 
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S„ CCQrt, m 1 1 2 atifg 1 h 1 

4 aSrBliFJU S2^W7l 2 b «K?2 g5Ba#- h 
1 4 b*|»BBbx SF 1 99!J Wf 1 6 a ti^ 1 Mlfe,#- 
Y 1 8 a*BHBBU mzlSMsW7\ 6 bttfteSMKtf 
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$n^:®^3lSS3 0 a^LTt->*?>^ 3 2 legiK 

?nti^o s®aass3 o atctt^en^n^jL— x;i/ 

20 -Y>S^x^^3 4^EB*tlT> ^ISR^jH— h 1 4 a 
«*tf»2!ft«#-h 1 4 btMLT^S*«©^% 

[0 0 4 9] 3 2l±5R5(^ h 4 0 

h 4 OptycttXa-y h^/^l/^tiiHB^nTl/^ 
7^-fe;^^;l/7 4©^{^7^ F;l/Xtf-F^> 

fBim&SW7l 2 a ^.ttflg 2 55^^7 1 2 

b©U7ha*i)ssE-rsci:fc<fct)*^nSo co®^; 

30 / VI/ y 12a, 1 2 b CO U 7 FS©IHS«. KSAAv' 
+ 7 h 4 5lCiS^e>tXfcii:^*A4 5 a ( rmfgAAj 

a-r*«>/WBftaM«i 2o^v7HBii7^fax- 
^ i o o c mtmrn^mi lemurs) ttmmtzc 

t\C&K>'Ut>t\2><, Sfc. K^/Vl/y 1 2 a, 12 b© 

s) ic*»3x>>?>2©jite«.^ciscTiH^nSc 

[0 0 50] 2 a ©^ 1 h 1 8 a 

40 ZffifflLT^Zm 1 m^.'Vl<7 I 6 a*itff2i^ 
— h 1 8 b^:F^PJLTl/^^2^/Vl/7l 6 b«, x 

>i?>2<DEmic&?m$Liii*^*y f 4 6icgite,tx 

fcSf^A4 6 a©lsIffitcj;D. D.^-7-^14? 

/rLT-^©'J7h»T-P^PJ?nTI/>S 0 fit, 

(9 2 aO»l»*#— F 1 8 a*>£Vm2micL#-h 1 

[0 0 5 1] m^ffltQZL-v F («T. ECU 
50 S) 6 0 x^;l/3>tfi-^A^^:»3. ^[Rllt 
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■9*7 6jb^t>ttW-£*u 7^-fe;W*$0l/7 4 0Kfi*ii* 
ffi CMT. r7*-fe;MHI«ACCPj fcft-T*) tcitP 
bfcffi*«E*ADK»S7 3mtXA#-h7 0 
l:A*LTl/^o ±JE^HrV1)-8 Oti0Rfcf«iS2 aO 

A*#— h7 OfcA^jSnSo CPU6 8Ttt±5&S-tr 
>^8 ocoffi^/^X^^^v^ft-trv^s 20ffi^J/^ 

[0 0 5 3] h 4 OKI*. ^A^Mfi-tr>^8 

4 *W»6tl, R«** h 4 0 *«MaS!RAaiK*G A 
U:»lSbfcffl*«E«:ADX8ia7 3 5:MTAM- 
h 7 0lcA#LTV3 o X>$/>2<7»U 

^aws* t h w^ffi l ^Tksa t h w*c js ctc m 

*«E*ADa»S7 3^LTAW-h7 0 tcA^ 
LTl/^o l«avz^;l/F4 8^ti^Jt-tr>^8 
8*W»6tu ffi«SJl:fc:ffii;ftffl*«ff«rADffi»S7 

[0 0 5 4]®C, ^t5y7HRr$7i'7 t aX- 
^ 1 0 Otcj;t)^»-r^n>ha— ;l/>>t7 h 1 3 20 
W*lRlSffi*«Hit5 7 htffl-bviJ- 9 o i^teiRi 
«ffikljSi:ftai*«E*ADa£»»7 

7 OJcA^bT^So £/c, 2 a, 1 

2 b£WrtlBM8Hftl 2 0*^LT«B»-rS!R«*A4 

5 a^Aft«n^Aftt^9 2A^^A^ 
^X^KM^AS/^^hcOlHl^/SCTA^*— h7 0 

^A^^n^o 

[0 0 5 5] CtUX^A^iH— h7 0^t±. & 

acoff^A^^nri^^ ^m<Dmmi vnwm 

tt. «iS-T^IBI!j[HlK9 4^LTS7a-x;WyS/ 
x*£3 4lcjg)BcSn. E CU 6 OteXVv^^jgfK 
«^CiSCT#7^L-x;l/-r>>?x^^3 4<OBR#W«l 

[0 0 5 6] Srtu tB^J^-h 7 2&mW)®$&9 6%ft 
LT*lt^yhD-;W^9 8lCjgj^;**U E 
C U 6 o ttB*SnS8«if©xy$;y 2 <D3H5«® 
fcJSlST. U 7hloIf7^faX-^ 1 0 0*SJWL 
T^*o MfcUJ**-h7 2ttJB»aB9 6*^LTJB 
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2*>f;l/3>hP-;l//^l 0 2tCtC}g^^ns EC 
U 6 0tixyS/>2(?)Ifi««^i;T, (Hj^ffifflMRT 
^7^^x-£ l 0 4 WJiLTl^o CCDC^cJ; 
0. 2 a, I 2b(DV7hmt/W7$'f 

[0 0 5 7] llT^^T'I 2 a, 12 b£>*ISft 

[0058] vj^mnmmit, *sciS2 a«te»w-e>*i 
4 oow^aaftawi 12 0, V F 8 <9 

[0 0 5 9] f^SEK^l 2 0<D 10^0 5 

^5cj;r;0 6tc7^-ro hs«»sh. 0 6 (a) 

20 a H6 (B) ttHEffiB. 0 6 (C) tifeffljffi^^b 

«i 22, ;fcicKtf&ftfcSi»»*2*i 2 4 ( rffi^j 
2PJ fcfflMrt-*) *J;tf^»Jt6nfe*2»»*ixi 

2 6 ( rm^asj jcffla-rs) *«m.t^So cwa 

^JSP 1 2 2C0/a^> ? >^1 2 2 a*5<fctfSI&#Al 2 
4, 1 2 60§A'>^y^l 2 4 a, 1 2 6 ati^ft-P 

[00 6 0] A^rSP 1 2 2 <£>*g/?)c£:0 7 *5<J; 0 8 ICtjk 
to 0 7^410, 08 (A) ttTBJEk 08 (B) « 
30 JEffiBk 08 (C) ttfifflBB^Ln^o ZCT\ 
Xti^l 2 2<D/n^> ? >^1 2 2 a«rt»K:*KrlRlk:S 

««fcUg«*tlft^U*;l/X^^>l 2 2 b ( TA^J 

Bofr&te: 2 ~D<D7—Lk 12 2c, 122 d ^W^ffl 
LT^^Sc^nTl/^o cn^7-A 12 2c, 1 2 2 d 
<D$fc3fflfc:te, T—Lk 12 2c, 1 2 2 d IHlcS/* 7 h 1 
2 2 e#&tfiS2nT^£o c0^t7M 2 2etiA 
•^^1 2 2 a ©tt^lSl 0. 0— ^ 1 2 2 

40 f wiHrtgRrtiic ffi t> w» e» nt v ^ a 0 

[0 0 6 1] Slg»*Al 2 4 0«^*H9*5<fctfH 
1 OJc^-To 0 9tiafi0, 010 (A) te¥ffi0. 0 
1 0 (B) teiEB0, 010 (C) tiiSffi0. 01 0 

(D) ti^ffl[IB0. 010 (E) te(lli0^tT^ 
llT'S 1 1 2 4<0/N^> ? >'y 1 2 4 ate 

>r > 1 2 4 b ( r m^gpxy^^ >j tcfflat-^) 
so m?z u >^tt<Dtt«» i24c fcTfefiBft^atonri^ 
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mcm&tztJiMi 2 4 e^Min^o 

[0 0 6 2] m2i$iW)fiL> 1 2 6<D«J!R«:0 1 1 £>£tf 
01 2tC^-T 0 01 lttftttBk 012 (A) tt^ffi 
0. 01 2 (B) fctjESB. 012 (C) «ji£cBH, 0 

1 2 (D) tt«f||SRL 012 (E) tt£«ffiB*5SL 
T^3 G ££T^2}gli!j2/A i 2 6(D/\*7i?ytf 1 2 6 

y^vi 2 eb ( rm^gpxy^-r^j icf§a-r£) 

*L**rr« U v^KOWSW 12 6c teTfi*Mlt>ft 
Tt^ 0 Sfc^JUffi^ftttBSHftJgttfl!)/— Xl 2 6d 
^ffilTM^tlTV^o £<DS— Xl 2 6 d<E>— 33 

coo6 3] mimm*L>\ 24*5^^2^16*^1 

2 6 ffiSSG 124c, 12 6c ^{ffltc LTA^JoP 
1 2 2 0iW»&4tW«nM±T»MS4«J:dk:E 

[0 0 6 4] A*8S 1 2 2 3oJ:tf 20}gIfr;*7A 124, 
1 2 e^ftW^sns^SKSBIJctt, 01 3*5«fctfBl 

4tc^-rx-7-f^7 i 2 8^EB^nri/^ 0 01 3 

014 (A) ti^ffiB, 014 (B) telEffi 
0. 014 (C) ttfiffliBH**LTV* 0 llT^7 

-y^t 1 2 8ttwsras«*ftb, ttHffi**fcfcfc&* 

1 2 8 a^£flHMBk:tt/|Neffi 1 2 8 b*»A,T*£*y 
<o«ffittu:^/£2nfcm 1 a#ffl^y *;i/x:/v>f :/ 1 

1 2 8 aO&MMkitt/hgffi 1 2 8 d*RA/C*E 

> 1 2 8 e^M^ntl/^o Ctl^M^'J 
^X77^>1 2 8 c, 1 2 8 ete\ A^JJE^n U 

£ 0 cn&A^SPl 2 2SAAffl^y*;l/X^7'('vi 

2 8 alC*OWJai«fc % A^35l 2 2C0rtS^H*ta 
Affl^U^^X^yi 2 8 c, 12 8 etffflilT^ 

[0 0 6 5] 7sy<4#^7 1 2 8CQF*iSPJCtt^L,v|ft73lR] 
^SSTLl 2 8 f««JftTt^o fLt-S^S 

1 2 8 d fcttJtffl?L 1 2 8 f ^ftflfifcMntrsfeab 
^fiTLl 2 8 g^^c^tiTO^o cKDgJL 1 2 8 gte 

[0 0 6 6] C<D^-C^T 1 2 8<DH3?Ll 2 8 f 

fticitm 1 5 tc— «*^-r^as/wy 1 3 0 wmttfatz 
WitcEi^ntv^o 015 (a) immm. 0 

1 5 (B) fcfcSFSBk 015 (C) tiiEBB. 01 5 
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(D) «;&ffllffiB*3SLT^£o C033*/Wyi 3 0 
l±, @4^Lfc^<, -T^TO«>^HBB«SI 1 2 0 
teWffl0 1#ftWt&ftT^3 0 ^^/V^l 3 0 

g?Ll 3 OaWlPlTMo 
[0 0 6 7] ^IC. ^/W^l 3 ortictt. 0 1 eic 

7H3 2*«iLT^o 016 (A) tt*HS0. 0 

1 6 (B) teTffiB, 016 (C) teiEffiB. 01 6 
10 (D) «;frffiSig0*^LTl^5o c(7)n>hD-;l/i/t 

7M32 tjs/wyi 3 o tmmteT^Tvwftm 
mmmi 2 0fctta©i#aTOtf&ftT^s o a*. ^ 
>hD-;^7h i 3 2iciA&wftmmgmi 2 om 

IC&±¥>1 3 2 a^ffllTl^o CCO^±e>13 

2 aWW/l 3 0k:jgfig«nTl^tt7?^S?L 
1 3 0 a^:MiibT^^nTl/^ 0 $J$;W7l 3 0 
^□>hp-;l/i/t7h 1 3 2 kiTOfr&toStlTV* 
«ffi*Hl 7feJ;lfai 8 CCTfBl 7fcm« 
0, 01 8 (A) t±¥®0. 018 (B) teJEffiB. 0 

20 1 8 (C) ttfe«liHT*»5o 

[0 0 6 8] 1 3 O^WnyhP- ;1/ 

S/t7M3 2IC«LTX7^^7 1 2 8 
SnfctftB*. 0 1 9:fc£tf02 OtC^To ClTBI 
9&#4M0. 02 0 (A) ti¥H0s 02 0 (B) ttiE 
B5Hx 02 0 (C) ttflJEHTfeSc 

[00 6 9] n>ha— ;l/->^^ h 1 3 2C0^ 

±tf> 1 3 2 afri. 3 OOtt^fRjcOg?Ll 

3 0a4im^ X7>f^7 12 8tcM^ 
ftfcJB#iRj<z>g?L l 2 8 grtk:t,Jfe«*m?nT^ 

30 £ Q Lfc^t, 3yhn^>t7M 3 2^M 
1 3 2 a<Dj£/£te. PJ^LtfHl 9, 0 2 OlC^LTz 
cTi:<ayhn-^>t7h 13 2. 3 o 

fecfct/X^-r^7 1 2 8 ^i^^tf:«l^T, g 
?Ll28g, 1 3 0 a£:3LTtf5C£&cJ;tK 01 
9, 2 0«^t5Ci:^5o 
[0 0 7 0] fit, 3 OJcjg^^n^ctt 

7^fRj»S?L 1 3 0 alefctK 3>hD-^>t7M3 
2CQ^±^>1 3 2 ate. 3 OtfS/UV? 

40 l«X7^^7 1 2 8 3grtt75T[Ri^l&^^rSCi:^ 
T?^£ 0 JHC X^^3r7 1 2 8 iftttx mftfa<OSL 
TLl 2 8 g&CT££lLtf>l 3 2 alil^ihLT^SCilc 
<fcD. ^ite^l 3 2 al£Ttt#lRl<DflfflttifcS£ftS 

[0 0 7 1] flt> 0 1 9fe«fctfB2 O^L^^c 
tf, H5*5«J;tfH6k:^LfcA*iaPl 2 2fe<fctf»»* 
A l 2 4 , 12 e^ffi^tj^a^rtW^EBSti 
Ti>£ 0 co*9^«»^JHaB»Bll 2 OtflftSSnT 
l^o C(D«i^|g«FBWIl 2O<0rtSMfb££B2 1<Z>» 
50 «0lC^*r o C<D02 A^jgPl 2 2fe,fctflB»* 
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K 1 2 4 , 12 6*Wflfflfc:T*¥Ji:«»fbT±ap*» 

[0 0 7 2] m^?Z>C*£<, X^sf?¥T 1 2 8<£>ft 
T\ A^'J^W^yi 2 8 a&A^jgPl 2 2 
rtgB<O^U^;l/xy^^>i 2 2 bl£«#^bSftT^ 
£ 0 Sft» l BiAffl'NU *;VX^7-Y v l 2 8 c tt» l 

mwixi* i 2 4F*ggp<D'\y ^;bxy7^> 1 2 a ticm 

tU S2M^y^77>f>l 2 8ete 
312 jg»j;*7A 1 2 6rt8B<O^NU 12 6b 

[0 0 7 3] CO*5fc««Snfc*ff^JIB»»»l 2 
Ofcfc, 0 4*C^L/cCT^<. gift* A 1 2 4, 1 2 6 CO 
6&§£Pl24c, 12 6c»CT, S/»J>^7K8tC 

^/s^nfciggBi 3 6, i 3 8&c$$nr. fftjstnc 

&o CtDxZJlgP 1 3 6, 1 3 8 tt^SP 124c, 

1 2 6 cOWlc^LfefillcWasn, 

/W^l 3 Oli^Jy^y K8(C»LT«@^^nT 

[0 0 7 4] Sfc. S^W/l 3 O^con^ hn— ;1/ 
^t7M 3 2 3 0 ftZmJifalcm IftRl 

^ 1 0 Otc<J;Dn>hn— ;l/->-v^ F l 3 2 <D$&Jj\n}CO 

^mmwzm t s nt i ^ . 

[0 0 7 5] U7 hSnJ^T^^aLX-^ 1 0 0©«^g 
9 8 £«^Lfc'E)<rC&So 

[0 0 7 6] COiJ7HRlg7*f-aX- ^ 1 0 0 

a. ««*a-ri/y>^i— ^i o o a£. >";^ 

o o aP^cKtf SnfclfX F>1 00b^, 

tf-6ti:fc— *f<£>x:y F#/^— 1 0 0 c , lOOdt 
U F8«fct)>MlloxyK*A- 10 0c £H°X 

F> 1 0 0b ^cD^^SBH^nfcJESSm^xi-r^xy 

7 1 0 0 atiP^ffl!j<Ox>F^;/^ 1 0 0 dlCT^U 
>£^y F 8 <%5;i?gP 1 4 Olci^tltl^o 
[0 0 7 7] tfXF>l 0 0 btCtirtfflOOx^F^/^— 
1 0 0 d UV^^y F8 03ti8gPl 4 0 £rMiI 

Lfc3yhn-;^t7H 3 2 
3<> L/ctf^Tt?XF:y 1 0 0 bcD&KtfcavFu— ;V 
^>t7M3 2limW)-rZ>££\c%;Z>o 
[0 0 7 8] i/V V^jl— 7l 0 0 arttt. £X h > 
1 0 0 b*C<fct)|glff^Ml 0 0 ffeitf»2ffi*Sl 

0 o g icHg^nri^o W i ffi^jM i o o f *cte. 
-S^xy F*/*- l o o d ic&f&Ztitcm l 

1 o o h^»«stu mz&.tim \ o o gjctt. f&^^ 
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X> F#A— 1 0 0 c^flcStl^2l&SfiiKl o 0 
i «»tl^c 

[0 0 7 9] mi^SfSSSi 0 0 hSfcti*2l&»aBS 

i o o i ^r/rbT. s i i±tim i o o f tm2&tim 1 

0 o g fc*t:»b»9?«jcfnBi?a«r«iia-r« tf x f v 

1 0 0 btenvhu— y h l 3 2 coffin (^91 
S7aft) tc#Srr£ 0 £<Dl?XF VI 0 0 b<£)&I&&c# 
t,\ a > h 1 7 H 3 2 ti*lRl^»t5 <: 

io [008 o] mi&mm&i o o hts^zmzmmn 

1 0 0 i ti N SU^vh u— ;W^;l/^ 9 8 fcrfflB! 
^ftin^o <:^i*>f;l/3>hD- ;W^;l/79 8lc 

£ G fit, «*affl8S9 8att*7>*S/t7H4 2 
(04) (DHHg^fPoTffi»*tlS*>r;bsKV^P*^ 
IT^;W^1 4 4Jc»IK*nT*5 5. SKti5IBS9 8 
bte^-OWSv 1 4 4*C*»»3|g*nTl/^o 
[0 0 8 1] fglX^ffrXZ/hV— 9 8 1**— 
^y^9 8cm, >>^9 8 clCte. 1 
20 #-F98d. S2»Sf#-h9 8e, IB 1 F 
98 f, S2 Iffi^- h 9 8 g^ctaXW- h 9 8 h 
*<Stt&ftT^3o fB 1 F 9 8 d ictifg 1 »9P 

ilSS 1 0 0 h SBKSft, flr 2 h9 8ek:ttS 

2«»5iKl 0 0 itf«K«tiTl^« 0 HJc. mi&tf- 
F 9 8 hlcU:AiaaB9 8 atfSSRSft. SB 1 SPffl#- 
F 9 8 f :fc£Olg2j#£H#-F 9 8 glC&Pffiffl&9 8 
b«^ntl/^ 0 £/c. »^9 8 crtJctt. 
4 0<E>#SB9 8 i *SLT3^;l/X^ >^9 8 j 

tfSBBiv w-r f 9 8 k \c& t) *n?tm<oj5fa\ctt& 

[0 0 8 2] C(D«fc«5fc»J5)&<E>S 1 ^-T;l/Xi>Fu— ;l/ 

/vi/^9 sjcfei^T. mmvuy^ F9 8 kcomsimi 

THi, xy— ;l/9 8m^r3^;l/XyU>^"9 8 j ©ptft 
^jiCctt)^— >>^9 8 cflDtBtyW>f F9 8 kfiijtc 
SEB^nr. ^ 1 f&SM*- h98d^l JPBi^- F 9 
8ffc^HU »2j»Sf*-F9 8efc«l&#»-F9 
8 hk^jfii-rSo CO««TH±. ^Y;W^>1 4 4 
^»?S^«^J1SS9 8 a. Si^;l/3yhD-;VA 

;^^9 8i5&r3m2i&mm$&i o o i ^/m.t. ^2e 
40 aiioo g^\«»sn«. siffAii o o f 

rtk:*ofcfaWS*^ l lOOh.Si ;P 

3>hD-;WW9 S$3£Zfffimm$&9 8 b^/TLT 
^-^;W^>1 4 4fi^M 0 ^(OfSm. tfXF>l 
0 0 btfS/'Jy^ F8ftK£»U tfXF>10 0 
btcSULTxiV hu~;l/S/t7 F 1 3 2 ti^ffl S 

[oo8 3]CT^tf. tfxFvi oobm^yy^ 

-N^y F8{ffl^l&L/c^^c^^^^f+^|gi&^l 2 
50 AMI 220)D-7l 22 f ^Jgi^Al 2 4, 12 
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6 (DS—X 1 2 4 d , 1 2 6 d £<DtiLi®m&m*>*:% < 
COttS^x>S/>2^Ig»lLTl/^l^c 

^ n^;l/X^J 0 0 e(?)f«Aia^TM^ 

Coo8 4] -73, mmvuy^F9 8k^E!j^nfc 

8mtf3Y;l/X/'J 8 j CO 

ttf^cmbT^— 9 8 c cOa-Oi'XT/U >^9 

8 j fflfc:E«S*U\ fg 2 h9 8e^2 gfffi 
tf- h 9 8 g £31iIU fft 1 «Sf*- h 9 8 d t>mffetf 
— b 9 8 h tmm*?Z>o CCDVH&Vtes 4 
4 P^^Si?*^«miigS 9 8a. If? 1 ^--T^ra yhn- 
;wwy 9 8£>£t/?g 1 *&PiI&S 1 0 0 h^LTS 1 

j±timi o o f ^v«^n^>o s^2EMi o o 
grt^^ofcfti&rs^2^sfags i o o k s§ i *>r 

;V3>bD-;W^9 8*5J;tfBPmiiK9 8 b^b 
T*^;W^>1 4 4rt*cR«nSo tfXFV 
1 0 0 b*^>U F8<0#ffllK&i&U 
1 0 0 btca»bTn>ha— ;l/->*v^ h 1 3 2 7b^EP 

[0 0 8 5] M^tf, ^hyiOObtfifei/yv^ 

1 2 0©ttJjgtfEl2 3tC^b/c«ft§T^^o C<Ot«igT 
14. A^SB 1 2 2 coa— ^ 1 2 2 f tjg»^7 A 12 4, 
1 2 6 CO/— Xl 2 4 d, 1 2 6 d £<DGLfflMtem*>'b 

[0 0 8 6] MtC, llVl//^ K9 8 k^S&t^U 
»U ;l/9 8m^y— >>^9 8 cCO^P^tcfeB 

»l*&Sf*-h9 8d*«fct/»2*&»#-h 

9 8 e MS^tl, ^n£*S#E#- F 9 8 d , 98e^r 

lEAi 1 0 0 f *5j;tfS2EErtSl 0 0 glc^fLTft 

»»<D»»wfTtoti-r. fg i i o o f $5&zfm2 
j£tjm i o o gfoicftmi&tfftmu&ztiZo cvct 

tfXF>l 0 0 b&cfctfa^Fn— )]si/*?yY 

i 3 2<Dtt7?ifii-eofiiBWH^«nSo 02 2U:^t« 

<kt)x A^JSPI 2 2 COU— 5> 1 2 2 f ^JSift^rA 1 2 
4, 1 2 6 CO/— Xl 2 4 d, 1 2 6 d ^(OfiffiM* 

[0 0 8 7] m«VUy-r F9 8 k^CO^^ir 

:x -7^ Wfirr ^l^Sf^-h9 8 dtC^tt 
*BB*»*^tt»2«SP#— h9 8 eJCfe»SBH«*W 

nm2&tsm i o o g^tommtDrntemA^mff-r^ 

[0 0 8 8] &{*ftmMWm \ 2 0C0A^SPl 2 2lC^ 

tt?)tltWD-7l22f^ @2^bfccT4:<® 
^^2,4 5 afcSMJLT^So COfcft#fWV«iM8WI 
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1 2 0 CO AftSfl 1 2 2 ttK«* A 4 5 a CO* Afficoyu 
7^-/McjSCT$^Wyi 3 0 cofttjg D tcJglijT 
S 0 u— ^ 1 2 2 f *3a*LT^57— A 1 2 2 

c, 12 2 dlctea— ^ 1 2 2 f^K^A4 5 a7?lRl 

^\f*»-rsBE«ttxyy >y i 2 2 g^>yy^7 f 
8fcoratcf9:»e>nTi/^o ccofctb, o— ^i 2 2 f 

[0 0 8 9] —73. SWj^a 124, 12 ete^tv^n 

^— XP3SP# (y — X 1 2 4 d , 1 2 6 d fcK^fcffi 
10 T'20(DD-y^7-Al 30t**C»&6h«:* 

p— 5? 1 3 alcJgfc&LTt^&o CCOp^^j— 7— A 1 3 
ttS/U F8 0(f*iOl«»l 3 cT7i/>X 

£ i 3 bfcTJH&mwc^ftstu s/yy^y F8co 

#ffll£>5fc«86P 1 3 d iCTS-eRSt/ 12a, \ 2 b<D 
mx>F 1 2 cl^nftlgttLTl^o 

[o o 9 o] m^i,tc^t<. vyhm^mr^^^^ 

— £ 1 0 0C0fc?X h y 1 0 0 b <D{\LW%m&-t2> £ £ 
T\ a>hP-;l/S/t7h 1 3 2 £X^-f2^7 1 2 8 
£*rtLT. Aftffil 2 2<0P-^ 1 2 2 f £SWj*A 
20 1 2 4, 1 2 6(£>y-Xl 2 4 d, 1 2 6 d ^(Dfiffli 

1 o ocoifx F> l o o b<DffiB*iBfiT5C£:"C. 0 

2 4—0 2 7 iC^Tcri: 1 2 a, 1 2 bCO 

[009 1] cCT% 024^021 ^*H6-r«SSBJK 
BfBSHT?*D. U7hM^7^faX-^ l 0 0<Dfc? 
X.F>1 0 0 b«r«feF*ift^»»?«e-fett««)«>^JB 
iSil2 0CD«i^LTMo &*5. 02 4-0 2 
7T«S2J8»*A 1 2 6^1tM^;l/7l 2 a£rJ|g 
30 BtSMiS^Ln^^ 2 4^2 

Bast/^;i/n 2 b«rffi»-rsffl«^oo^T«>igi:T*s 

C0T% ^lSift^A 1 2 4*5j:lf^2 9K«/Vl/^l 2 b 
cOft^WiBLTlWr^o 
[0 0 9 2] 02 4 (A) T?«:K$t*2*4 5 a<0^— X 
P335^ (y-X4 5 b*^^»») tf, »^|gl6«^ 

1 2 (HcfeM-SAftSPl 2 2C0a — ^ 1 2 2 f tCg^L 
T(/^o C(0^#, Slft^A 1 2 4, 1 2 6 coy— Xl 

2 4 d, 12 6 dtia^y^— 7— A 1 3<£>a— 5 1 3 a 
tCtigMLT^ef, y-Xl24d, 126diC^S 

40 Lfc^-xngP^^MbTl^o CCOfc^, es^/vi/ 
y 1 2 a , 12b ttB§#tt^C*S 0 
[0 0 9 3] R^AS/t7h 4 5 ^laJtebTKm^ A 
4 5 a<Oy— X4 5 btfA7j£f$ 1 2 2 COP — ^ 1 2 2 f 

WlTO^t f+^figlMSJSi 2 0rtTttA*»i 2 
2*5X7>f W 1 2 8^LTSi*A 12 4, 1 
2 6k:Jg»^eastiT. JSift^A 1 2 4, 1 2 6tiy 
-Xl2 4d, 12 6d*ffLWS«fc9lca»t5o 
CCOC t\Z£K>y— Xl 2 4 d, 12 6 dtcStt&nfc 
f§ffi:K<0*2*Bl 2 4 e, 12 6 e tt^lCU *y * — 7 
50 —A 1 1 3 alcgfflLT. 02 4 (B) \CtH 
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XLffil 24e, 12 6 e <0^«H*ffiffl b 
in y ±i—7—L> 1 3 cop— ^ 1 3 a^rflUTfrf^o C 
©CfcfcJ:!)* d^-7-AI 3&»*ffiSBl 3 cfflfj* 
■Mite 8ft U P7*-7-Al 3<D5fc«B95l 3dte± 
*<XfAx>Fl2c%JfLTWo 
;b7l2a, 1 2 btig^U 7hfilCT®^#-M 
4 a, 14 b*Mfttt*4:-r3o 

[0 0 9 4] 02 5ttU 7 hSRT^P^iX— £ 1 0 
OCOtfX h> 1 0 0 b£:02 4CDttM^6^LR^-\ 

^ 0 02 5 (A) TttR«*jU4 5 a(D^-XP3Sfl# 

f+/TSS&a«l 2 0IC««X*»1 2 2CDO-7 
1 2 2 f fcSWILTV^o Jgft* A 12 4, 

1 2 6 CD/— Xl 2 4 d, 12 6 dttny*-7^ 1 

3 ©a— 9 1 3 alcteg$fiLT*5£-r. 0 2 4 <D$fr&\£ 
Jt«LT4>L/— Xl 2 4 d, 12 6 dfr5»n;fc^— 
XFqgP^jgMLTl^o C<D1tV>. 1 2 

a, 1 2 bttEH#tt«k:*So cn«««^«saB«wii 2 

0rtTX7^^7 1 2 8ft^LR*lRlfc»»Ufcfc 
«K A^SI* 1 2 2 COP-^ 1 2 2 f £gft*A 12 4, 

1 2 6(07— Xl 2 4 d, 1 2 6 d fc©ffiffig*Vh£< 

[0 0 9 5] K«*AS/t7h 4 5jW§HELTR«* A 

4 5 a CO/— X4 5 btfA^SBl 2 2^)D-7 1 2 2 f 
fcJfLTtfSk. »/MKft««l 2 OrtT?*±A*»l 2 
2fr£X<5^^7 1 2 8*^LTJSft*A 12 4, 1 

2 6kI»ttW€Si*tlT. 1 2 4, 12 61*/ 
— Xl2 4d, 1 2 6 d*fflLT*fS«fc5lcHSrr3o 

[0 0 9 6]12UcCri:<, 025 (A) OttJgTtt 
P y #—7— A 1 3C0D-7 1 3 ati/-Xl 2 4 d, 

1 2 6 d**6«nft^— XP3SB^»«bTt^So CCD 
fcft. ffl^Al 2 4, 1 2 6tfj»bTfe, Ltf6< 
friay*— 7— L> 1 3©a~7 1 3 atiy— Xl 2 4 
d, 1 2 6 d\zmf%ntcn&Vi<DJjLM\ 2 4 e, 1 

2 6 e IC8M« C tft < ^-XR«»t»Mi Lft«fi 

*$m?%>o ^<om. m&vi<D*LM 1 2 4 e, 126 

e^P-7l3alCgMbt, 02 5 (B) IC^TCt 
< A-7-A 1 3^D-7 1 3 a^Jf LW5o C 
<0£ 1 3fcfcS*SgBl 3 c«r* 

^L>^g»-rSo LfrU Dy*-7-Al30a-7l 

3 atfSftk Xl 2 4 d, 12 6 dfr&tttTtV3 
5h 1 2 4 e, 12 6 e ©ffiffl(Effl«^ft < *o 
TDy*-7-i.l 30ffi»ftfitt/hS<&^ P*y* 
-7—1* 1 3<D$fc88SH 3 diaSXfAiyH 1 2 c 

TR«/^1 2 a, 12 bfri^Scfct) M^^U? 
bfi*CTRMtf-h 14 a, 14 b*Htt««fc-rSo 
[0 0 9 7] 0 2 h»^7^:iX— Z 1 0 

ocotfx h> i o o b^02 s^ViMfrZmicRjjfa^ 
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§cl26 (A) TttKSt*A4 5 aCO^— XP3Sfrfr 

ttftKHMtft 1 2 o\cmfZAt)&i 2 2W-7 

1 2 2 f lcg$fiLT^So c<D£*. ffi»*Al 2 4, 

1 2 6 coy— X 1 2 4 d , 126dliD7 7— A 1 
3<DP-7 1 3 atCtegft4LT£>£f\ 02 5(7)8^ 

o t>atc/-xi 2 4 d, i26d*^»nft^-xn 

SP^SMLTl^o COfcft, ®Si/VK7 1 2 a, 1 

2 bttBB#ttJB»cfeSo cntlMH!i«ii 2 ortT 
X^-T^7 1 2 8 Mfc R7J ftlc&ft L;fc;fc«>. A^ 

10 gPl 2 2 COP— 9 1 2 2 f £JgfS;*7A 1 2 4, 1 2 6(0 
/-Xl2 4d, 126d^ffifBi^IM^<&o 

[0 0 9 8] »«*AS/ir7 b 4 5^@(EbTK«:* A 
4 5 a CO/— X4 5 b^A^gPl 2 2 0P-7 1 2 2 f 
SITLWS^ f+^ggK^l 2 0WttXASl 2 
2^&X7^^7 1 2 8^LTSSf^A 12 4, 1 
2 6k:Wei?nT, jgft^A 1 2 4, 1 2 614/ 
— Xl 2 4 d, 12 6d%flLW5<fc9tS»"rSo 

[0 0 9 9] ±5EbfccTi:<, 02 6 (A) <Dtt«T 
20 Py#— 7-A 1 3 COP— 7 1 3 atey— Xl 2 4 

d , 12 6d^MD fcftfc^— XR«#WSMLT 

ccorcit), mmtti* 124, 12 sifiwn^Mi^ 

ltt N U££< tiP-y^j— 7— A 1 3 COP— ^ 1 3 a 
tiy-Xl 2 4 d, 12 6 dlCKtt&ftfc«fttt<D*.k 
ffi 1 2 4 e, 12 6 efc:JSMt-£C fcft<^— XRSP# 

fcaanufc««*iiiR-rao Tiffitfco^ASi 

2 4 e, 12 6 etfP— ^ 1 3 atCjgMLT, 02 6 
(B) ^*Tcfi:<P»y^— 7— A 1 3<0P— 5 1 3 a 
*J¥LWSo oCOC^^cfcD. D7*-7-A13« 
30 gSSgfll 3 c*WlLffilt«o LfrU p^*-7- 
A 1 3 COP— "7 1 3 a^3^ y— Xl 2 4 d, 12 6 
d**6fr&9lKftT^55J\ *ASl 2 4 e, 1 2 6 e 
(0^ffli5H^^c^<^:oTP^^-7 T -Al 3 (OS 
iftftiIW<St), P>y*-7-Al 3C05feSS(5 

1 3 d tC^^Xx Axy hM2c CDif LTtffi. 

■6 U 7 h»i*vft cHTKa/^7l 

2 a, 1 2 bt4SA»cfcD tfr&tM^^U :7bfttCT 
BKK#-M 4 a, 14 b*BH*«JBfc^rao 

[0 10 0] 0 2 71402 3fc»lS-r*HBB«WffiHT 
40 U7hiRlg7*faX-Jr 1 0 OCOtfXbVl 

0 0 b**feR*ia^»S*fc^Ofl«^Kft«Wll 
2 OCOttl^^bTl/^o 

[0 1 0 1] 02 7 (A) TttKS[*A4 5 acO^-X 

pimM)\ Wfrmmmm 1 2 oic»t*A**i 22^ 

D-7l22ft8Ml/T^o C<0£^. Mft^Al 
2 4, 1 2 6coy— Xl 2 4 d, 1 2 6 d teP *y ;*7— 7 
-i, 1 1 3 a tttSMLrfeS^ y-xi 

2 4 d , 1 2 6 d < »ftfc^-*raffi#*<SMl 

LTO^o <l<Dtctb, H;^;l/7l 2 a, 12 MiH# 

so tt®^$>^ 0 cntt«>^JB»««i 2 ortTx^^* 
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7 1 2 8ft«*k:R*lftJC»»bfcfcft. A^SPl 2 2 
^D-7l22fi:WA 1 2 4, 1 2 6CO/-X1 
24d, 1 2 6 d 

[0 10 2] »StA^>t7h 4 5^EHSbreR5l*A 
4 5 a©/— X4 5 btfX*»l 2 2<9u-^ 1 2 2 f 
«¥LT*f*fc, WttlH&flWIl 2 0rtTttX*«l 2 
2^675>f^7 1 2 8£::OLT}gS!j#2* 12 4, 1 
2 6fc8»tffi|StlT, »^iM 2 4 ( 1 2 6tt/ 
-Xl24d, 1 2 6 d£f? LTWJljlcait*, 10 

[oio3] ±asbft2rt<. 02 7 (a) ©«jfc-ett 

n V j]—Y—K 1 3^n— ^ 1 3 alcteS— Xl 2 4 
d, 1 2 6 d < dn^-XR»^8)»Lt 

a— ^ 1 3 att/-Xl 2 4 d, 12 6 d tcSW-£>ftfc 
§ft«^Affil 2 4e, 1 2 6 elcmMtZ>££%:< 

2 7 (B) &C7jVrcT£<. ®»#A4 5 a<0/— X4 5 
b^A*»l 2 2©n-^ 1 2 2 f^IWcfllWT 

t), jSK^^I12 4e ( 1 26etiP7^-7- 20 
A 1 3<£>n-^l 3aWlW§/cWcfffl^WC 

SP1 3 c%^folcMm'?&Zttf%;<%:*), uyjj— T 
—A 1 3t05feSSSffl5l 3 dtCcfc^X-rAxvF 1 2 c£>J¥ 

/Vl/^1 2 a, 12 b«R£t#— h 14 a, 14 b<Om 

[0 10 4] C<D£5\CV7 hMRl^7^^^X— £ 1 

0 OCQtfX h>l 0 0 bOffiBMSlCcfctK 82 80^ 
77lOfstU7M/^-y^t\ ^;V712 30 

a, 1 2b<DV7hmi>mmmcmm-*sm£%;2>o r& 

fc>^ 'J7bfinS7?faX- £ 1 0 0. n>hn — 
;^>t7h 1 3 2. Ts^^P^T 1 2 8. A^SP 1 2 2 
<EKNU rtrt/XX^V 1 2 2 b$3&lSWimtiK 124, 

1 2 6cD^NU*;l/XX^-r> 12 4b, 126 btC<fc 

teSS^T^^^x--* i o Axc^xmmt^o m 

MfflioJf7 ^ ^ X— 9 1 0 4&^>^S/-v:7 h 
1 4 20IUS^eR^^A^^7h 4 5lc£g-r5ffiB 40 
tClHH^nT. »7>»5/t7H 4 2tMtSRSt* 
I^>* 7h45 ^iHlfefefflM^^M-r^ C tffT*St 

[0 10 6] H2 9»fKKSH. 03 O&02 9(7)A- 

A^cjaofcBfffi^-To H2 9fc:^■rrt«^l— 
*2 3 4fe*tf*<DB§affl#<DBfcj:, 03oob-bss 

[0 10 7] 04lC^Lf— >U K8G>jig95l 

3 6, 1 3 8, 1 3 9ti, h 4 
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9^tC^<, ->U>^^ F80jtBSB 1 3 
y^7 i ;y^t7 7 , 2 3 0ti, KI*^>t7h4 5 
<D^*-:M/4 5 c*EHgoI*6»caEjJ-r*o »«t*Ai/ 
t7h4 5 ©Affile sP;l/h 2 3 2lC<fc9H^£ft;fcrt 

h 4 5lc^LT[HlDlk«>2*l, §^^>t7 
h 4 5 i— {*Wfc:[9l&r3o rtfflP — £ 2 3 4 te^tf)^ 

[0 l 0 8] -7?. »«*AS/t7h4 5C>flc«Sfc:. 

/'c^^^X7 P n^7h 2 2 4 a^ ^CWJHlcJSS 
OW*2 2 4 b%tt^o fit, S^X^n-ir 
7h2 2 4 aCD^ffliJ^ffi^C. «fe:«0f*»6nfe»R 
2 3 8, /\*;*Jl/?*fc2 4 0$S&X$Jjn—2 4 2&l> 
-rnfe/N^^^ycD— ffifc bt^> h 2 4 4 led; 0 
^Z/77s-fu>ry h 2 2 4 alcH^StU £^V^X 
yp^'y h 2 2 4 a fc— flrtCEHEfao 
[0 10 9] 2 4 2«/N^^>y*f*2 4 

0*5«fctfrt»n-*2 3 4<05tfflHWOB*«^Ti^ o 
>\Wz/?T£fcZ 4 OtirtSPD — *2 3 4^S^J; 

[OllO] ftgPn— £ 2 3 4C0^— >2 3 6(D I O 
»S[*2x$/*:7h4 SCOttT^lRl^^^TStf^mffl 
7L2 4 8%t1-5o mil?L2 4 8rtlCfe^T#»RrtBli: 
iRS*tifcay^fc!v2 5 Ofcfc. *©rtSHuiR§?L2 5 
0a^« o C<7)IRS7L2 5 0 art^SttetlfcX^ 
y>^2 5 4ti, Dy^e >2 5 0#ffl!BS2 3 8^^ 
■5tf*»t5o D^*^2 5 0tffflfi2 3 8lCiStf5 
tl/c^±7^2 5 2k:^ftLTV\rd®-&lCfcJ\ n^y^tfV 
2 5 0^X7Uy^2 5 4OfrfKA^^0flUh^:2 5 2 
^lALT^ihL, ffi!lt£2 3 8t»t5rt»D-?2 3 
4 0ffi*fIlI»{uH^H^*tLSo cniCcfctK /V>5» 
$r*f*2 4 0*c#T£rt35ci-£ 2 3 4 <D«»lsI»W« 

4 5i:^^^y^X7 P D^7 h 2 2 4 a£#— ftlCHJig 

[0 l l l] Sfe, rta$n-£2 3 4t±^co?cS(aicOffi 
(cM^n/cii2 5 6^f«o C<D*fi«2 5 6«;& 
/<— 2 4 2tC?gjS^tlfcS?L2 5 8 Sil7L2 4 8 t 
*mmTZ>o W2 5 6fc<fct?S?L2 5 8&. K517L2 
4 8<DrtgPtC£>^TU>y ^ tr>2 5 Ocfct) fe$BSfflIfc* 

[0 l l 2] 03 0lC^L/cC*£<. rtaiu— ^2 3 4 
te. ^<3D^*SB»cffiB-r5P3jSttO#X2 6 Oi:. C^O 
t^X2 6 0*ffiW«:fi»Rtf 9 0° S^0#P^PiS^:t-pT^ 
J&Ztirc 4 OCO^— > 2 3 6 i:^:ffix.^ 0 

[0 l 13] — 75^ /\*7i?Z/7*fc2 4 0M\ ^CD^ 
®lc^5l>T. ±12^— >2 3 6H«. S^^«ff«niH 
*fcoTEH?tiy£:4 0(D^fe2 4 6^^-r^o 
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2 4 6<Dmz4-2fcl$ l ZtltcW%t2 6 2lC&&'<— >2 

3 6WA2ntt>5o #^->2 3 6 0^Hffiti=&H 
SI5 2 6 2<E>rtJSffilC»U #^2 4 6(D5feSSSffi«5p^ 
2 6 0flD?Wlit»LT^5 o CO^-5tC§IHIgP2 6 2 
*^-V2 3 6lcj:DKiSn5Ci»cJ;o^ EBB* 

iftfcfttta***— >2 3 eosfflijtcti^n^nm i ?sje 

12 6 4lS&Xfm2i&Bm2 6 6*^««nT0^S o c 
ne>^->2 3 e&mtg?z> 2 00^2 4 6<DRB*& 

->2 3 6fiffiM4>|gft2 4 6k:a»-r«fiai«:ffi»lEl 
»eoiSSffi«i:LT, ^0 2 0(0(?g^{4B^ ; ecDP^^ 
2 3 4 <0*B»S»<D*lFS««i:a 

[0 1 1 4] 24^l/#7S7u>ry h 2 2 4 aOS^ 

[pj (03 oic&^T^m-e^ro ) fcawiRj («t. c 

ii*EES2 6 4fctt, /W/^-r^v^fcilftS Gift 

(«T. cco^fpj^r rjtft7?lR]J £5£&rs) Ottc 
eS-r^S2jfti±^2 6 6tcti. /Vb^-f^V^I 

[0 1 1 5] $fc, V2 3 6fecfctf&^*2 4 6 

tif(?)»^nfns2 68,27 o*w-rs 0 

— V2 3 6<DM2 6 8|*Jfc:(4^ b 2 7 2 

<l(D5/-;^U-h 2 7 2*f*»-r«3|R/^2 7 4 
fctfBBSSftTVSo [rI^^s &^*2 4 6<7)p2 7 0 
rttcte. i/— frZfls— h 2 7 6 t, £<Dz/—;\'7U—h 
2 7 6 2 7 8 fc*«R«tlT^* c 

[0 116] D-y^t:V2 5 0tt, x>>? 

**^ECU6 0»«:j;Stt£E»JWWH»*tiT 

^^^»*aH»caiii6'r*t©Tf*ao -rft*>-5> sgi 

?SJES2 6 4C0^JE^^n$>^(/Hi+^C±#bTl^ 

>2 5 Otfffilbft2 5 2kdfX"e**«»H»«M»t:sil 
IU 0 2 9kl^L*:crk< Mi/z 5 o^ahT'v: 

2 5 2&CitAU£lt"r&o dCOcfc^tclCiy ^tf>2 5 0 
tf«jfc7t2 5 2Jc^jhUfce-&fctt x rtSPa-^ 2 3 4 

P — £ 2 3 4 &^*Jz/?-*fo2 4 0 i:ti-{*t^ot 

CO 1 17] ^11:7X2 5 2 fcHKihSnfcn * * £ 

>2 5 0«i N «»Sft*»ffi6H^fc±»*-ft 
fcf. rSSS2 8 0£r/fLTfJt2iftJEEM2 6 6fr£HtfrS£ 

B2 8 2 »cttflEW«ia* n*cfc»c j: ofT^n«o 

y2 5 0tf«lt^2 5 2*^n. U*y ^tf>2 5 0<7) 
ff±tf»|»*ns 0 Sfc. JMO»»2 8 4 *^LT»1 
?SJE^2 6 4 ^^^±7X2 5 2 tlT. a 
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Wy7*fc2 4 0*5«fctfl*i8PP-*2 3 4RB<&fB*HH] 
ft^flFSSn. IB 1 ififfiS 2 6 4 ft JctfST 2 tffiffi^ 2 6 
6^^n^Mff^/SLT, /\Wl/7*#2 4 0 
fcttTSrtfflo--* 2 3 4 0«»@«5ffiffl*<IBSpr«lfc 

CO 1 18] #ac. 12 2 9lc«-3S#mi?aEE^2 6 4 

10 LT»J«* nT^SS/ U K 8 OftBBSl 3 9 

rt(Bc««*tlft*l«B2 8 6, fg2rSS§2 8 8 
^WtSo mifflS§2 8 6«\ ®^Ai/^^h4 5 CD 
^JS^jgfig*nfe?ft8l2 9 0ft£mS?L2 9 2^/rL 
T. R^Ai/t7h4 5<DrtSPtCjg^n/c:?S}lK2 
9 4fc:iIi;T^3 0 C<OJftii»2 9 4<DjfcflBffl!ltt. Sltt 
3SHI2 9 6»Cfflp-rs 0 *X2 6 OCDrtgWc^T. * 
WttlC^j^tlfc 4 OCDtetfL 2 9 8^ KCftgN 2 9 6 
1 f&J±m 2 6 4 i:^IIt, SlttffiH 2 9 6 

«»«nfcf3B»**» i r$a±m2 e 4 fcufwg-r*,, 

20 C0 11 9] fg2?ft&g2 8 8£> h 4 5 

«*AS/+7h4 5rtfc««*tlfcaHL3 0 2, 
3 0 4, ?S?L3 0 6fe«fctf?fi»3 0 8ti, ±I2^P3 0 
0£. ^^y^^P^y h 2 2 4 atCj£/£2nfcH 
WO?ttT93 1 0 ££riffiit-3 0 112 3 8tt, 0 2 9*5 

£tf03 otc^f *5»c#gg*2 4 e<D&m7&micrm 

PT^4OC0?*?L3 1 2%ft5 0 ^-54713 12«, r4 
JH3 1 0^^2rSi±^2 6 6£3;iIfflU «-^2fftff 

12 6 6F^tCj4jg3 1 ortof^»?s*«jt&-rso 

30 [0 12 0] S1W2 8 6, MS 2 9 0. ?4?L2 9 
2. MiiS&2 9 4. ^^2 9 6*3 e fctf#rS?L2 9 8 

&m i ?*ff^2 6 4 \cm*mmv%rz*b<Dm&*m 

^in^ 0 ^2r4K2 8 8, fflS3 0 0, ?S7L3 0 
2, jftilSS3 0 4, M?L3 0 6. j#i93 0 8. ffl3 1 
0 *5 cfc Zf&mi 3 1 2 tt, &m 2 2 6 6 Jcf^f&ffi 

*fcl&?%rz&<Dm&%:l&I&VT^%o E C U 6 0 ti, 
S2*^;V3yhn- ?WW7l 0 23:!E»LT, cn 
&©?SK«:iii:T^l?SffiS2 6 4fe«fctf^2?ftffiM2 

40 CO 1 2 1 ] — Sil?L2 4 8^W-TS^->2 3 6 
tct±. 0 3 0^-Tcfc*5^?*SS2 8 4^Stt^nTl^ 
So ccor4^2 8 4fri. tu5Sb/-cc*^<n^yi7lf >2 5 
0*»»ttJBfc:ISJ*t?*S«fe5k:. miJ*JE^2 6 4^o 
«fctf«±^2 5 2tcaiLTfet)^ IiaEl2 6 4tC 
««?tlfcaffi*««Jt7X2 5 2k:fe«»Rl«i:*oTl^ 

So 

CO 1 2 2] £/c. KS7L2 4 8lc;fc^T. a-y^tr^/ 
2 5 0 ^-<— >2 3 6 fc<JDretetefflttttb£lffl2 8 2^Jg 
^tlTl^o ccoH«r*^2 8 2ti, M^L/cCi: 
50 <P«y^t!>2 5 0*»(gt^*5«fc-5^ 03OiC^ 
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12 8 0^LT^2rSiEM2 6 6^1111^^ 

^2?4Ef2 6 6\cmmznrcffimmttttm52 s 2 

[0 12 3] ^2^^3>hD-;W^7l 0 2te. 

02 9lc^-t<r£<T<&tK #t/£tet^Lfc!gl #-r;b 

2 jfr-Ol/u > h a~;W^by 1 0 2 <£>«^V U/ 
F 1 0 2 k<D?gfiaH*^c43(/^Tttx X'fjW^y 1 4 4 

rtOfHBfS^ ^2rSS§2 8 8. «3 o o. WJL3 o 

2, rffiIS&3 0 4. M7L3 0 6, fajf 3 0 8, »S3 1 
0*5cktf*?S?L3 1 2^r/>LT^2?SI±^2 6 6^\«3t& 

7L2 9 8. ««SM2 9 6 N mm$&2 9 4. J*7L2 9 
2, MS 2 9 0;fc<i;tf^lfaEg2 8 6*^LW;W< 
> 1 4 4 rt^tl^o ^^H. rtSfln— ^ 2 3 4 £ 
5^^^^>W^P^r-y F2 2 

4 ak:»briHiii*iftfcttjE^fiik:ffl»ia(E-rSo -r 

[0 12 4] — tKVW-f F 1 0 2 ktfBMKSft 

8 6. HHR2 9 0. »7L2 9 2, jftiig§2 9 4, 
M2 9 6*5<ttf#?fi7L2 9 8^LTSlttES2 6 4 
^mft&ftZo Sfc, S2»ES2 6 6flk:*oftf» 
JStt#lffl?L3 1 2, r4P3 1 0, ftK?f3 0 8. S4?L3 0 

6. *ffii&83 0 4, ?tfi?L3 0 2. ?SiS3 0 043«fcUF^2 
?S&2 8 8«HT*W>1 4 4fltRSh«, * 
<D2gJH, rtgflu-* 2 3 4 t»^A^7h 4 5 £tf 

^^^>Wd^7 F 2 2 4 afcWLTEWESiaifclRl 
^iRlfcffiJtEHB-rSo -rato*BK«t*^2/ir7h4 5tt 

03 l tc^*rcTi:< 

[0 12 5] Hfc. WKVU-/^ F 1 0 2 k^<Df&m* 
9J»bTffiWSO»»*«ih-r* fc. » l rSJEM2 6 4 

*5«fctf*2iSBES2 6 6\CttVTftWM(Dl®m*ftt>tL 
f\ S 1 iftJE^ 2 6 4 *5 £ 2 ftiffi^ 2 6 6 |*3lCfEl& 

4^M^V>t7h 4 5)()W^y^^7 
F 2 2 4 at^UlSSnS. W?ltf. 03 0-^03 
1 ©«JBtfHffi**U CCD«lT*!Ra*Ai/t7h4 5 

^7>^^t7h i s^&isrtE^^s^TiiKe-rsc 

[0 12 6] XV^><D«gfc<fc9g&5*\ 

^12a, 1 2 bOBBEH^-rSv^iiei^n. x> 
^ v 2 oiBftSfffi * 4»m^rB# £ « A 

i^t7h4 5 ttJtft StlSCl 4: J; DeR«/^l/7l 2 
a, 1 2b«f^^^>Wfi6f.n§o Cftfcfcx:/ 
>*> 2 OittHlB*lctt*— 5 *y < ttx> 
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m&&zWStt/W7\ 2 a, 12 b*iI<GHi;scfcfc 

«\ 5R«/Vl/^1 2 a, 12 bOBB«F»*¥«). 

[0127] E C U 6 0 fcT*fr*ft*»*l/ W 

7l2a, 12 bO/^y«BBjiWIP^^TKW , ra 0 0 
3 2lc/^ffiiiMSS!Li©7n-f t-h^to * 

10 M£i±mmmcmomi,^ft2n2>o ^7a^t- 

[0 12 8] 

T^SnT^ST^-teJl/fflfiA C C P, ^A2M1^> 
-9-8 4<DM^cS^^T^e>nTl/^eR5»G Afecfctf 

yyvEBSSNEtf R AM6 4©fta««K:9Hjiii$n 

5 (SI 10) o ^LT, CC0rt0)7^-tr;^JgAC C 
P CD{iIK:S*3VT. n > h a— 7M 32 c^ffl^ 

20 |&©B«*ffiL t i^«*ft5 (S 1 2 0) o *nffi<D 

6 KIBISSft'TV* H 3 3 Ui^-r 1 ^tuV y 

-rato-s, 7mHSAccptf**<45ii 

if3>hP-;l/i/t7h 1 3 2<DB«^ffiL t fc*/J>£< 
i^Wo tu^LfcCTi:<n>'Fn-;l/S/^^h l 3 
2^affi^*<*«fc|SCTKft/^^l 2 a, 12 
b<DVyhMl£'bZ<%:%o CCOCi:^^. H 3 3 Kg* 
Lft^yTli, C C Pjb***<S:S«£ 

U7h«W**<We«tU RfiUIGAft^*<WSE« 
30 MCkSaiTI/^o 

[0 12 9] 0 3 4^rct<nyhD-;l/v' 

t7M 3 2 0i«SffiL t <0ffil<:jSi:TROM6 6ft 

vy^wsns (s i 30) o c<oB8Btftffi0 t 

v y yti. ^ J: 0 BSKffi L t cDffi««(c»5K 
ftG A fcxv^VErtSRN E t »c»lSLfcjia«I*BaBt 

ftfse t r om 6 6 tiai^nt^s fcOTS 

[0 13 0] Cnf>C?'>^ X>i/*>COffi^tC<t?3 

(1) hVl/ffii^T-a. /<;l/^-/^-77y^«< 
Hte*^***. (2) «ftffi«fi«"Ctt» /^P^- 

«**3e*-&x>s?vnrtiK**5e5-e'*. (3) ^m^f 

(4) iSft#{5^M(5IfeSBJ||T't±, /Vby*— 5y 

50 y*m±tLT, tm%jm*fo±z&Th>i>t>tt*:ii< 
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f«« (5) KfeWiBailrtE««TW\ /W:/*-/^- 

[0 13 1] C<E><fc?lcB^ffiL tOffilcjECTySSJ 

1 0 4<OB^iS&<l6> t*KSTS (S140) o C9 
1 1 0-S 1 4 0OftSH*»£>iS3-o C£>J;d 

[0 13 2] f Lt, cOBSKffiL t «:JB^TH3 6 

to ^ n-^ * - h icjjrr c: i: < y y h STOMlMUltf 
tT*>n* 0 *«yattja«B»»c»oigL*fT«tiSo ^3 

ie>nH/^3yhP-;l/v/t7h 1 3 2<D$mtiLL s 
WRAM6 4<0ft»««»cK*iiSn5 (S 2 1 0) . 
[0 13 3] #fcB*SEffiL t ^HE^ffiL s £<0<!MA 

L^snofxtcr2:<Stti^n5 (S22 0) 0 

[0134] 20 

mi 

A L <- L t - L s ••• Hi] 

^Cc^.fc^cIffi^n/cfiiA L^S^>T, P I D 

■5 ^ 1 > h o— ;W^;l/^ 9 8 <£>«fi£ V W 

K9 8 kfc»t5ifOfa-' Ldut y^rgffi 
(S 2 30) o fit, fa-f>f Ldut y^rfg 
®Jle]&&9 6lCffi^U fa-f^ Ldut ytCT^l ^ 
-r;^yhD-;WW9 8<?)S$gV F9 8kic 

m^tftt^nscfc'Mc-r* (S240) 0 c ? ut- 30 

s 2 1 o-s 2 4 ooiaa*»?)is-ro chtisk 
ffi l t tfmasn* J; 5 ^ss 1 > v u—jww 

79 SIC £D Vy hMpl^T^^^x— £ 1 0 0-\CDfE 
[0 13 5]MtC. g^ii^ffie t »T0 3 7C0^ 

t?n^ 0 ^attjaffiwjcaoigb^sn^o 037 
<ommx&, ^Jii±ft^i'*r9 2h>7 c 7zs5ftizz/*y 

8 2 t<om^<om%^n^nx\,^^m.iiLsi/^y v 40 
4 s^jt^fiie s#R am e 4 <of^ai««fcW*a* 
n& (s 3 1 0) o 

[0 13 6] ftlcSflBtfirfle t ^^it^M0 s £<DWk 

MA0^K2^tc:^<iffi^n^ (S3 20) o 

[0 13 7] 
[»2] 

A 0 <— 0 t — 0s - K2] 

^ccO«fc3fc»ffi*nfcSMA0k:at5o^T. P I D 

< £ 5 ^2 *<4)Vzi > h ;W^;l/7 l o 2 <£>m^ 50 
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VUy-f Hi 0 2 ktc^-r^M^tD-r^.— r^r 0 d u t 
yfcWffl-TS (S 3 3 0) o fbt, t^i— TV 0du 
t y ^rJ|gWj(Hj5S 9 6tcffi;frU f^—'r^ 0 d u t y 
TS2*>f;l/a>hD-;W^l/7l 0 2 4)Hi«V W-Y 
F 1 0 2 kJcft^ffl^^nScfc^tcrs (S3 4 
0) o c^U-i, iftl*»7U *OM»JH»k:* 
^TSfiXf7^S 3 1 0-S 3 4 0<D«ia*a0jg 

^;l/3>hn-;WVl/7l 0 2tCcfcO(HSE^ufflMRrS7' 

^;*x-£ i o 4-\(of / pi)!i}*co^^^n^o 

[0 13 8] ±3$bfc#|/£lc:fc^T. Xf'y^S 1 2 0 

[0 13 9] GO . ftfN&I&ffiSi 1 2 0^ A*J«1 
2 2 fcffi^ffii: LT(?)SSj^A 1 2 4, 1 2 6 ££r^ L 
TV£ 0 <KOCi:Jcj;0 5Ra*A4 5 a lc <fc D AJfSB 1 
2 2tfg|^Sft*i:g»;&2> 1 2 4, 1 2 6tfDy*- 
3*^LT?R5UVl/^l 2 a, 12 b^rfgKrT 

[0 14 0] C£0{t/Mgi&«S^l 2 0«. 5 

a^t^nti / ^^A>'t7h 4 5 ttemtzzm 

Sp £<Dfctb, »«*A4 5 afcW>/rtHB««l 2 Ofc 

««<aa«fty>*»wiu:TSBia!b*<Tfe. 

4 5 atfXA» 1 2 2 tcSMbTSEift-rtltf, ^<D£3: 
S1^^ 1 2 4, 1 2 6iDy*-7-^13i:%M 
T. ykWW7\ 2 a, 12 bOy^HWfflft*. 

K**ix4 5 a (Dmrnvmicmm-z*** ctttxz&o 

[0 14 1] flTU7MW^f^x^ 1 0 
0. 3VhD-;V^7h 13 2, X^-T^T 7 1 2 
8, AtfSGl 2 2(OAU^X^yi 2 2 bjo&Zf 

mmtfi, 124, 12 6^y*;i/x^7>rvi 2 4 
b, 1 2 6b*c<fcD> mmmmmi 2o<qa*>spi 2 

2£glfr*^l 2 4, 1 2 6 tOMfitBMpJf^L 
Tl/^o H&#KCte\ Jgl&^A 12 4, 12 SlcBf&Z 
tl/c/-Xl 2 4 d, 1 2 6 d £A^gfll 2 2(7)D-7 
1 2 2 f 4:<Dffl»ffi«S*RlSi:'r3o cofcft, 
^7A4 5 a^iKSfttt^CjSCT^UaKSt/^l/^l 2 
a, 1 2 b(OU7bBB*ft*^«)fc05I< bfcDTfSSo 

uctfot»^A4 5 a<Dmm\cmmTz>vy hm^ 

[0 14 2] c©«fc3fc*<**!*y 

XA»12 2tJ«"4J8i*Al2 4 l 12 6(Oti 

[0 14 3] (n) . 2 4, 1 2 6tt, 

ii—T—K 1 3f0n-7 1 3 a LT/^U^IBifrL 
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T^*;feft»«*A4 5 a tfwftmshffim 1 20m 

TK^;l/7l 2 a, 1 2 b*|fElft-rSfe«>cOJ»»»Si 

[0 14 4] (/\) . Hfc. A^SPl 2 2 07-A 1 2 
2 c, 1 2 2 d^JWUfcttn— 5 1 2 2 f AWJfeti 
T> CCOn-^ 1 2 2 f l£t»«*A4 5 alcjgMT^ 
<DT\ K^A4 5 a^MI8»ffiil 2 OS^LTR 
2 a, 12 b*ffi»-rSfc«>eO#»fiJSi*^ 

[0145] (-> . wftmmwmi 2 oic^t^ 

x— £ 1 0 OtiX^-f^7 1 2 8«rtt^[RiJc»lft*^: 
Tt^o l^C^}cJ;DX7^^7 1 2 S^AftS^ 
yA;l/X77^Vl 2 8a tAfiffil 2 2^U^;l/X 
y^-Tv 1 2 2 bi<7)X^><>ffl8t^j;t)X*gPi 2 
2 3:Jgi&£-t2:3o Mt^ X^-T^7 1 2 8<Dffi^/B-N 
y^X^Vl 2 8 c, 1 2 8 e ^JSKj^A 1 2 
4, 1 26(0 / Mj^;l/X^7^yi 2 4b ( 12 6b£ 
©X7^>^£J;9JglS;*7A 1 2 4, 1 2 6^11 
S-frSo c^L^t^DAMl 2 2 £S»*A 1 2 
4 , 12 6 £<DmV<DmttffiWi%:$m~£*£T^Z>* 

[o 1 4 6] £CD&5ic^y^^y>mmic£tjAtf%v> \ 

22^1^2,1 2 4, 1 2 6fc<Dffl»ffi*HS*RiaSi: 

mm&Ytm t mm& t ttm&rz c t w t? * « 0 

[0 14 7] (4-0 . »^Sg»J^l 2 014, 10(DA 
*«1 2 2fcfflS, CcTtt2O081*ixl2 4, 1 

2 6t*tu cn6aa©»i*Ai2 4, i2 6t* 

12 a, 12 b*I8ftLT0^o C CDC £ IC & K> , %M 
2 a«fcjta«t/^^l 2 a, 12 b*W6nt 
Kt^ 10Ra*A4 5 aTSJSt5Ci:tff*5o 
C<Dtztb, ^AS/t7h4 5(DMW^^ 0 

[0 14 8] (^n) . U7MnIS7^fiX-?10 

o itwfrmmmm 1 2 0 <D\tiu 1 2 2 ^ sk* a 1 2 
4, 1 2 6t<DmtttiLmm*mm*m£i,T^z>o £<d 

712a, 12 bfcxv^^OgltettJgfcittLT— ® 
[0 14 9] (h) . »Sl*AS/t7h 4 5tc&±, ^ 

mtr^m&mm^y^^^^-9 1 0 4*«»6 
*iciD*T. x>y > 2 oifi«iBk:isi;T»a/^7 

12 a, 12 b©/VI/:/$^5 v^*«HBfcaftbfcD 
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[0 15 0] (*■) . 03 2CD/Vl/yffltt*iJ»«!.aOX 
2 O*5j;t;0 3 6C>y 7 H1bRE«I1IW!H1U: 

Wl2a, 1 2 b®y:7F«*£{t*tfTRS«* 

W&WSFTSCfctfT*. xv^>2<D««*lB*ft: 

[0151] [f£Dffi©*SS<?)^ffi] 

10 %m/VV7\ 6 a, 16 btcOl/^TttSfSt*A4 6 ate 
<tt)D'^-7-Al 4^*Sr^bTffiI&2nS©Ty 

7i6a, i 6 bcoy ybm^mn^mmi.x, $m 
awi5 2o*»», mtticwtvritv yvm^mr^^^ 

X— ^ (H^BS) felT»«/Vl/^l 6 a, 1 6 bCDVy 

h m^ttmn * x > ^ > 2 oweR/fiic js u tph l t 

20 fcj^ »«*AS/^7h4 6kHgfiffiffligpnC 

[0152] • MmnM<D&m 1 kife^Tte. nyhD 
-^>t7h 1 3 2li5M/^?l 3 OrttelRJfiStU 
ttftUMMfti 2 oiftli$J$;W^l 3 oicr^n^ 
tlT^fCo ZUlfiWHc. 133 9 (A) \C^t££<3t.n 
/W7*mf?te, 3VhD-;bi/t7h 5 3 20*fc 
IT, 3>hD- ;l/^t7h5 3 2tC^/^y^*fe 

30 3 2te. 03 9 (B) IC^TcTi: < X^^f^T 5 2 8 
©ttTJifto^tttWi^lBftaWls 2 o^»co^Mi:^^ 

^■V? h 5 3 2ttS/y FK&^Tv^— 

[0 15 3] • tuffi^fKeOJBffi 1 tC&^Tte. f*/>Sg» 
fflil 2 (Hi. A*«l 2 2 fcJSift^^l 2 4, 126 

40 35 5 2 2<DmmzW&W8l5 2 2mWU Jgifr#A 
5 2 4, 5 2 6 C0P^SCffiffliJtC^n^n6K^Sia55 2 4 
m, 5 2 6 m£r^tf\ ^K^fllgPS 2 2 mfc^ft^tl* 
^ffigP5 2 4 m, 5 2 6 m*®&TZ>o CCDfo^ffltem 
m*jmT*&Z££frZ>, A^jgP5 2 2 ^gl^A5 2 
4 , 5 2 6 fcttfflJJtt^SlftrScl i^PlSi-efeSo s 

[0154] • BufE*S£<9Jg/g 1 T*t4. m 1 Sift ^7 A 1 

2 4 £g§2 3SS!j;27A i 2 6i:^lRli:ftg[0^y^;^xy 

50 46, &$<M 2 a 60 2 12a, 1 2 b te. 
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LMWiC, SlSaft*^! 2 4 ^2gl^jAl 2 6 

fctta&SftS<D^U*;i/xy-7^>fcLx etudes 

StTX7^^7 1 2 8(DSl ffi*ffl^y*;l/X^9 
-0128 c**)CfW2ltl*ffl^y >1 2 

8 e tlC&O, m—<DfmftlCi5^T^ 

2 oo»«/^7tf»4« u y hmts* zfttmn 

ZolclsT^&^o CCDC£\C&t), 2r><DVSt.WW7 

[0155] -±abfert3s^ ^y iDWf*?* >cd 

Sift^Al 2 4, 12 6 y—X 

1 2 4 d, 12 6 dOffifflffifilcfgfcaStffctK 
ti/— Xl2 4d, 1 2 6 d(D^AB 1 2 4 e, 126 

[0156] • mtmm<r)&m 1 xd y b>wvi< 

IB ft <9^f fc lc <fc £ / W> 7£ ^ > ^WS« ffl i > T t 

[0157] • fluE^sscossi i wfrmmmm 1 

2 0i:^;VV7l 2 a, 12 b t<DfB\CW *l—7— 
Al 3*^febTV^c*^ flRfcf* 0 4 1—04 4tc^ 
tC^</^'J7^6 1 3£ttftJBttFHttft6 2 OOjg 

2 6^SMUTSKi&-rS«^Tt^^o 04 1 
—04 4 <D#0lc:*ol/>T. (A) 1 2 CO 

K#B$ X (B) ttR«/Vl/y6 1 2©Bfl#l$*aLTV 
£ c Sift* A 6 2 6<0y-X6 2 6 d tttulBSIffiOJBJIS 

io»&kttaaofl«»c»ftu ^116 2 6 6 
icr/vv^vy^e i 3^iiffi6 i 3 aicmm-tz&o 

cfctfX^^^BS«tiSufB^SS^«l HHCT-i&So b 
fctf-DT, A^6 2 2fc&fS*A6 2 6£t9ffittWffi 

4 1 (ORHSftfcO'J 7 HSJ: ffttfflft t LT, 0 4 
2, 04 3, 04 4-\£A^a56 2 2 £JgKj*A6 2 6 

ft*VhS<ft« 0 H4 4TttU7HfeJ:WfflftttO 
£&tK »£W7A->*7 h 6 4 5 teSttfcftfcKStfcA 
6 4 5 1 2 ttHfcfctttt* 

[0 15 8] ix.il 04 5^4 8IC/?Ntc 
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t</vi/7'j7^7 1 3\cwfYmmm%7 2 o^mm* 

A 7 2 6#D-^7 2 6 e^bTSftHLTaEBft-r** 
flctifi^o 04 5-04 8<D&m\C}5^T, (A) 

®«/<;l/:/7 1 2 0EB#^ (B) ti»«/W/7 1 2 

«#«iltl^o JSi&*A7 2 2 6 

d ttluE*tt<DJgJB l (Dm&tim* K) ftffilcn--^ 7 
2 6 e«rfll*.T^3o ^7 2 6 efct/^U 

7*7 1 3<OH®7 1 3afilS8nc f+/Mglft«i«7 

10 MOJgJBl raCT?*So Lft^T, A^SP7 2 2 k» 

'xcD&Kjtc J;0flU 0 4 5 <Dm&kWck<D VyhM 
$5&ZfV£mn£lsT, 04 6, 04 7, m4S^\tXtl 
g[57 2 2 £g»*A7 2 6 kflO«»«ffifflfi*/jNS<-r 
VybM*5&mtmft&'h2<%:2>o H4 8Ttt 
y 7hfi:fc£OTMftte0£&tK R«*^>t7b7 

4 5lcfitf&ft;fc«SW7 2*7 4 5 afcMHrttebTtiKSE/* 
;b77 1 2ttBHCfc«JB*t6ltt'rSo co*da«|j«lc 

20 (f-> fcra«ftja***uso Mfc. »»*A7 2 6« 

X7 2 6 d<D5feflatcK*J6nfcn— ^7 2 6 e^r/T 
lt^/^77 1 2^fgSjLT^£fti6"&^#^7 4 

5 aWWfHIHft«»7 2 0^LTfS/^77 1 2 

[0 15 9] • S/c. 0Rfcf. 04 9—05 2tC^"TC* 

£<wfrmmmm8 2 o<Dmm*ii±8 z 6t>\ /w?v 

7*8 1 3ffl!ltC^t^nfca— ^8 1 3 a^LT/Vb 
7U7^8 1 3JcgMLTRI/Vl/78 1 2*JIKSrr5 
30 «jdc-Cfc&</\> 04 9-05 2O^0tc^V^T. (A) 
*±»«/Vl/r8 1 2<9Efl#B$, (B) tt»«/Vl/^8 1 
2©BB#H#«:«LT^£o ^7U7?8 1 3&M9UC 
0—^8 1 3 a«HI*.T^£o JS1S#A8 2 6<Q/ — X 
8 2 6 d IdtneKWO^tt 1 <B»^fcttBft OMCittfc: 
SftU ^CD?fftffi8 2 6 etCT/^^y 7^8 1 30 
P-7 8 1 3 alcMfSFTSo f*/Mg»J^8 2 0fti$<D 

IWIUT^So U^ot, A^358 2 2 £Jg»!j*A8 2 

40 J;^1U 04 9<D«fi*I*OU 7 ha^^mtffl 
ft ^LT. 0 5 0, 05 1, 0 5 2^£Xtl%$S 22 t 

mm*i*8 2 6£<Dmtt&t!immit'b'$<'?2>£, vy 

hfi*5<fctff^fflft^h^<^:D. !5 2THi'J7Mfe 
J:tfftfflfttt0fca0. R«*^>t7h8 4 5t»» 
e»tlfcK»*A8 4 5 a^IsrtELTtKa/^l/^S 1 2 

[0160] • huI2*SE<D^ 1 THi 3 > h a— ^ 
50 7 h*lft7?ia^l6S^5fcftfcfSEE|giftoy 7 
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? * if (DWMhT V ^ X- 2 fcffl (, >T fe m< ^ 
[0161] • MfB^fia©^ 1 Xli a > h n— ;l/-> * 

ic x xxmt mm* l. t comMiiLmm^mti &x %> & 
[oi62] • ffitsmt&o&m ir-ii, &Mmmem 

im i ] m.mv>wm i ^^f^^yj^^xs^aymn 
%m<om.mmm:m.t yn y # 0 O 

[0 2 ] nm<DBM 1 ©X>S?>©fSE»TDBH. 

[0 3] H2fc*»*Y-YBfffiH 0 

[0 4 ] mm<DBM 1 <7» U Kfc*J*tS* 

im 5 ] mm<DBM i <D#/t«HMiio«mH. 
[06] i^to^ffi i <DWftmmm<Dmmiwmo 
[07] mmcomm i ©A7jaK>»«H. 

[08] SQftoWglB 1 OA*»0«fiKWMH. 

[0 9 ] mm<Dj&m i cost i mm*i±<om®,mo 

[010] ZffiflMm 1 <DJS 1 »»* AoaUSSiWEI. 

[0in sses«D^ i v>fB 2 »n * aosish. 
[012] nmvmm i <ass 2 mm* i^com^mmmo 
[013] moBDiem 1 ox^^woaaa 
[014] ^m<Dmm 1 ©x^-r^rowjswwH. 

[015] 5©Sfi!)^ 1 <O^^W^«fiRlfiW0o 
[016] mffifDl&Ml <D^ls hu— frisky h<DMf& 
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[017] HSgcomi 1 oy$.m> W ^ i: n > h o-;i/-> 
[018] *8S<z>jgflii o^t/wyanyho- rt^ 
[019] mM<D]&mi<D3CWW7, 3>ha— 

0o 

[020] HggcDj£® 1 <D383M W 7\ 3 > h D— ;l>-> 



[021] $mo>mn 1 o««^«a»««©rtaJWW6*^ 

•T-gBlK»f^?g0o 

[02 2] ^M<T>mm 1 0'J7H"K7i'faX-ir 

O«/££^-riStfgTffi0„ 

[02 3] mm<DBM 1 <75{+/l-SE»*i^©Sgi&tt«»iW 



[02 4] *S£©»11 1 <DBM»#«£#|©gg|5ji&£ISr®-e 

[025] mm<omm 1 ©i»r^#8Wi©BaiK«ET? 

[026] mmvmm 1 ©fro^awioHfflsiKWiiT? 
^-r«iftifiBfl0<, 

[027] mmv&m 1 ©Bi«»^as!oBaBBEWDBT? 

[028] mm<D&m 1 ©pr£i&#a«Hi: * oH»*n 
10 %m^wyw)yYw&\vt7§c$ y^y* 

[0 2 9] £lftOJ£i|gl om^fSffiMnJ^T'^^^x- 

^©^fi)c*^-r»»T®0o 

[03 0] 02 9lC*5lt5 A-A$fffi0o 

[03 1] **SOJgJBlOErtEfii[ffiSBnC7i'^aX- 

[032] m&vmm ioecu tf^fr-r s/^i/y»a& 

[03 3] tm.0Mt& 1 \C$5^T7t>lZ)\<mig.h C C P 

20 fir L t *%t.#>Z>tztb(D 1 ^7CV-yy««SiMH. 

[034] *SS©mi 1 t*0^rx>^>@<ERN E i: 

9 t ^T5l<J6Sfci6cD2^:7CV-y^ 

[03 5] 03 40)2%Ln??-y- 

[036] nffiCDBM 1 CD E C U tfiRt^ V 7 h- SoJ 
^MWl©7n-ft- h 0 

[037] mm<Dmm 1 o e c u #*fr-r 3 fHiistifsM 

[038] £AK0}ftB 1 1 LT©iTOfr#« 

30 mnmssm&o 

[039] aoifi i <omm 2 1 bTcD{+^ig»;«i 

[040] nrnvmrn 1 3 1 btott^Mw 

[041] nmcoBM 1 offlgw 4 fc ur owrJBiWi 

#t<D#t/£l^0o 
[04 2] &M.<mi& 1 OS«09 4 k LTOttrt«W 

«<D»{ / Flfi0^0o 

[043] mrnvrnm 1 o*«tw 4 1 lt<z>*wwb»* 

40 WOttf^KH. 

[04 4] $ZM<Dmm 1 4 LTOW^JBIWi 

[04 5] *iffi<D»ffi 1 cD^^glJ 5 t LTowftmmm 

[046] mm<DBM 1 ©a^wi 5 1 L,x(owtMmm 
[047] mtfevrnm 1 osjbw 5 i: Lrowt-JBiwi 
[048] nm<DBm 1 ^sjkct 5 1 i^remtmam 

50 «<D»f^tKB^0 o 
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[049] mm<omm i <oga&m 6 1 L,T<owiftmmm * 
mcomtiimwmo 

C05o] mmrnm i 6 1 ltowmbi^ 
mvwxmwmo 

[05i] mffioimm i o^ct e ^ isTvwfrmmm 



[052] ^StoJKf© l oy^WM 6 £ LTOf+^ggiJri! 



2a-§lfik 4-->U>£Vu*y^ N 6 10 

. 1 



1 



-tfxh>\ 8- i/'jy^y F\ 10 

2 a, 12 b - B&M^l'X, 1 2 c 

3 ••uytt— 7— A. 13a-P-7, 13 b- 
X?. 13c-®M, 13d-fl^lk 14 

14 a, Hb-M^-h, 15 
Vi/^yY. 16 a, 16b-if/^ 1 8 a, 1 
8b-i^-h, 3 0-f^-^-;H\ 30a- 

>*x*£, 4 42-x7^'J-t, 4 

5 -®^^A>'-V^hs 4 5a-»^A, 4 5b-7 20 

-x. 4 5c-»-t;K 4 e -mn±f^y^yb, 

4 6a-»S^ 4 8 - P^V-^;l/h\ 5 0 
uy;%—t?^ 60-ECU, 6 2 - ^fpJtt^X, 6 4 

• RAM. 6 6 -ROM, 68 - CPU. 7 0-AA# 
-K 7 7 3-ADIM 74-7 

7 6- 7? J t;\'?&m j t>y-. 80-1 

fi-tr>+J\ 8 6-*fi-b^ 8 8- £J8Jt-feV9\ 

;l/3>ha— 9 8a-MIE 9 8b- 30 
j#ffiil&> 9 8c-^>^\ 9 8d, 9 8e-M 
#-F. 98f»«l»a#-K 9 8g-»2»HJ# 
-h, 9 8h-{tt*S#-K 98 i 98 j -3 

-Y;l/X;/D>^\ 9 8 k-S«VUy>f F\ 9 8m -X 
X— ;K 1 0 0 -U7 hfipJ^T^^^x— 100 
a->'J>^a-^ 100b-lfXhX 100 
c, lOOd-XVF^H 1 00e-3^;l/X/U 
lOOf-SlEM 100g-S2ff^ 
1 0 0 h -|g 1 jfSSKI&g. 100 i-$2 0f» 1 

0 2-f 2^;V3>hD-;W^7, 102k-lS 40 
VU/>fF\ 1 0 4-lHHEffiffigRrS7^f L 3.x— * x 

1 2 0 ---flrtflMMfc 12 2-AM 12 2a-M 
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122b, 126b-^U*;VX^X 
122 c, 122d ••7— A. 122e-2/+7K 1 
2 2f-D-7s 1 2 2 g-xyj 124-Sl 
gSjAA. 124a-A^»y, 124b- / MJ*;l/ 
X^7-fX 124 c, 1 2 6 c-ttSBfc. 124d, 
12 6d • y— X\ 124e, 126c-*AE 12 
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